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Characterization of pectate lyase gene family in Fusarium oxysporum
f. sp. Lycopersici genome and expression mode during inoculation

LI Peigian FENG Baozhen®

Department of Life Sciences, Yuncheng University, Yuncheng, Shanxi 044000, China

Abstract: [Background] Tomato fusarium wilt is a common soil born fungal disease in tomato
production. [Objective] To identify pectate lyase gene family members in Fusarium oxysporum f. sp.
Lycopersici genome and to clarify the expression mode after inoculation. [Methods] PEL family was
identified, and the distribution, physical and chemical properties, gene structure, and tertiary structure
prediction of PELs in F. oxysporm f. sp. Lycopersici genome were performed by bioinformatics.
Expression mode of FoPEL1-16 in inoculated tomato roots were analyzed by RT-qPCR. [Results] There
were 16 FoPELs in F. oxysporm f. sp. Lycopersici genome. The amino acid sequences were 163—548 aa in
length with 1621 aa signal peptides. The FoPEL genes were unevenly distributed on 7 chromosomes.
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16 FoPELs were divided into four groups according to gene structure and conserved motifs. Evolutionary
analysis showed that FoPELs clustered in four clades. Similar domain structure presented in the same
family according to tertiary structure prediction. RT-qPCR analysis showed that FOPEL expression levels
significantly increased during inoculation. [Conclusion] The pectate lyase existed in the form of gene
family in F. oxysporm f. sp. Lycopersici genome, and the difference of gene structure indicated their
function diversity. The expression levels of FOPEL were significantly increased during infection, which
indicated that FOPEL was involved in the pathogenicity. The study provided a theoretical basis for
pathogenic gene function and plant-pathogen interaction of F. oxysporium.

Keywords: fusarium wilt, pectate lyase, genome, gene family
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Tablel Primers used for RT-qPCR

GIE/ RS 5141575

Primers Primers sequence (5'—3’)

18sF GACAGACTGAGAGCTCTTTC
18sR CGGGGAAACTTACCAGGTCC
tubulinF AGCTCAACGACAATGCACG A
tubulinR ATGCGACGTTGAGGAAGC
PELI1F TAAGACCTCTGGTCGTGCCC
PELIR CGAGAAGAGCTTACCAGCG
PEL2F ACAGCCCTCCCATCAGTCTT
PEL2R GCTCCTTCATCCTGGCCTGT
PEL3F TGAGGATCCACTTCTGCTCC
PEL3R GCGGTGATGATCAATTGCC
PELA4F AGCCCAACTTGCATTCCCT
PEL4R CGACGATGCGTTCAGAGATC
PELSF GTTACTCTCCCTTCTCGCCT
PELSR GCGAGTGCTGTTTCGGATAG
PELGF GCAAGAAGCCTGTTGAGACTCC
PEL6R CTAGAAACAGGGATGGCGG
PEL7F CCCAAGAAGCTCGGCTCT
PEL7R CAAGAGGTGCTTCAAGCACC
PELS8F AGTGAGGCCCAGATCACGC
PELSR CCTTTGTCAAGCTTGGCAG
PEL9F CTACCCTCTTTGCCACCTTG
PEL9R GGTGCGCTTAGCAGCTTC
PEL10F CCCCTTCCCCATTACCAAG
PEL10R CCGGGCAATAAGTTGAACAC
PEL11F TGGTGTAACAACTATCAGCC
PEL11R AACACCATTCGCACCAACAC
PEL12F AGCTGTGCTTGGTCATTCTTT
PEL12R AATGGCCAGAGTGGCCG
PEL13F GCCTCCAGCCTTCTCACACT
PEL13R CCACTTGGCGTCGAAGAC
PEL14F ACTGTGCAGTCCGAAACTTGT
PEL14R ATTCTTGGGGATGCGGTG
PELI15F ATTCGCTACATCTTAGGCCG
PEL15R ACTCTGAGCAGAAGCCGTAGC
PEL16F GACTCTCCCCAAGTCTGCTG
PEL16R CACGTTGGAAAGAGTGGCAC
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Table 2 Analysis of pectate lyase gene family in F. oxysporum f. sp. Lycopersici
SEF GenBank ZIER TR ROk A NBERERAIE SANMEL
Genes accession No. Amino Weight (kD)  Signal PI N-glycosylation  Subcellular localization

acid peptide site

FoPELI XP_018241050.1 377 39.03 17 8.13 1 Hfg4h Extracellular
FoPEL?2 XP_018241108.1 175 18.48 18 8.93 0 Hfi4h Extracellular
FoPEL3 XP_018241515.1 328 34.35 15 9.16 1 Hg4h Extracellular
FoPEL4 XP_018241641.1 413 43.68 17 5.23 4 Hfi4h Extracellular
FoPELS5 XP_018238484.1 336 36.95 17 6.92 4 Hfg4h Extracellular
FoPEL6 XP_018240665.1 412 42.17 None 4.48 4 Ma4h Extracellular
FoPEL7 XP_018248606.1 254 26.40 17 9.16 0 JfLJ5T Intracytoplasmic
FoPELS XP 018253145.1 328 35.11 17 4.62 0 a4k Extracellular
FoPEL9 XP_018250110.1 324 34.16 17 8.32 2 Hg4h Extracellular
FoPELI10 XP _018250111.1 306 33.84 15 4.90 5 34k Extracellular
FoPELII  XP_018257112.1 377 39.18 20 4.63 1 Hg4h Extracellular
FoPELI2 XP_018247146.1 373 38.13 17 3.97 0 Hfg4h Extracellular
FoPELI3  XP_018252237.1 233 24.6 21 8.33 0 Hfg4h Extracellular
FoPELI4  XP 018252427.1 322 33.65 15 7.72 1 Ha4h Extracellular
FoPELI5  XP_018252524.1 548 56.56 18 4.41 1 Hfg4h Extracellular
FoPELI6  XP_018250790.1 163 17.19 15 8.33 0 Hfg4h Extracellular
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Figure 3 Chromosome mapping of FoPEL genes in Fusarium oxysporum f. sp. Lycopersici 4287
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Figure 4 Prediction of tertiary structure of pectate lyase
protein from F. oxysporum f. sp. Lycopersici
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Figure 5 Expression profile of FoPEL1-16 in tomato roots after inoculation
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