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Rapid molecular detection of spruce needle blight caused
by Rhizosphaera kalkhoffii
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Abstract: Pathogen causing spruce needle blight was isolated from the artificial spruce forest on Erlang Moutain, and the
amplification sequence from the pathogen using fungus general primers ITS1 and ITS4 showed 99% similarity with the
Rhizosphaera kalkhoffii in NCBI. Internal transcribed spacer (ITS) sequences of the isolated pathogen and Rhizosphaera
kalkhoffii (R. kalkhoffii) in NCBI were compared and analyzed, and 20 pairs of primers were designed with
softwareprimer5.0. The amplification results for 32 strains combined with sequencing results showed that 3 primer pairs
ZYZ76, ZYZT and ZYZ8 specific for R. kalkhoffii were obtained. The sensitivity of the 3 specific primers was tested by
changing their concentration. The results showed primer pair ZYZ6F/ZYZ6R had the highest sensitivity which can detect the
pathogen at genomic DNA concentration of 0.1 pg/uL in 25 pL PCR reaction system. Primer pair ZYZ6F/ZYZ6R was used
to detect the pathogen from the DNA of the plant leaves of spruce. Sequencing results showed the sequence of the 310 bp
amplified bands showed 99% similarity with the recorded sequence of strain Rhizosphaera kalkhoffii in GenBank.
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Table1 Twenty pairs of the primers specific for Rhizosphaera kalkhoffii
AB 5-GAGTCGAGTAGTTTGGGAATGC-3' ZYZ3 5'-CTCTTGGTTCTCGCATCG-3'
5-GAGGGTGCTACGTTCCTGAC-3' 5'-CTTTCCTCCCGGCCTATT-3'
ZK 5 TCCGTAGGTGAACCTGCGG-3' ZYZ4 5'-CTCTTGGTTCTCGCATCG-3'
5-GGTCCGTGTTTCAAGACGG-3' 5-TTCCTCCCGGCCTATTGA-3'
14A 5-GCCGACCTCCAACCCTTTGT-3' ZYZ5 5'-CGCCAGAGTCCAACCAAAC-3’
5-CATTTCGCTGCGTTCTTCAT-3' 5'-GAAGCCGATTAGACCCCG-3'
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1Q "“TCCGTAGGTGAACCTGCGG-3’ ZYZ6 '“CGCCAGAGTCCAACCAAAC-3'
5 TCCTCCGCTTATTGATATGC-3’ 5'-CGATTAGACCCCGCCGAG-3'
14B 5'-GCAGCGAAATGCGATAAGTAA-3' VA YAl 5'-GCCAGAGTCAAACCAAAC-3'
5-GGCAATGGGTTCTAACCAGAC-3' 5'-TATCCCTACCTGATCCGA-3'
FR 5 TAAGATAGAGCCCGTCCCG-3' 7YZ8 5'-GCCAGAGTCAAACCAAAC-3'
'_AGCCCAACACCAAGCAGAG-3' "“GTTTTACGGCAATGGGTTCTA-3'
EU1 5'ACAAGGTTTCCGTAGGTGA-3' ZYZ9 5-TCTTCGGATTGGTGAGCG-3'
5'-ACGCCCGAAGTTGGTTGA-3' 5'-CAATGGGTTCTAACCAGACTCA-3'
EU2 5'-CCAACCAAACTCTTGTATTAA-3’ YSY 5'-CCAACCAAACTCTTGTATTA-3'
5-GGGTATCCCTACCTGATCCGA-3' 5'-CTCTACTACGCCCGAAGTTGGTTGA-3'
7YZ 5-GAGTGGTGTAATGACGCT-3' YSY2 5'-CGGTCTTCGGATTGGTGAGC-3'
5'-TCGCAGTAATGTGGTGAG-3’ 5'-ATGGGTTCTAACCAGACTC-3'
7YZ72 5'ACTACCTTGTTGCTTTGG-3' YSY3 5'-CCAACCAAACTCTTGTATTA-3'
5-GACGTTTTGATTTAACTCTACT-3' 5-TCGATTTAACTCTACTACGC-3'
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Fig. 1 PCR profiles of the products amplified from all strains with specific primers ZYZ6F/ZYZ6R, YSY2F/YSY2R and ZYZ8F/ZYZ8R
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Fig. 2 Sensitivity of the PCR with specific primers ZYZ6F/ZYZ6R, YSY2F/YSY2R and ZYZ8F/ZYZ8R
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