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Genome-wide analysis of TPS gene family of Zanthoxylum armatum
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Abstract: In order to explore the potential function of the TPS gene family in perfume plant, a compre-
hensive investigation of the TPS gene family was conducted in the well-known perfume plant Zanthoxy-
Llum armatum , and the basic physical and chemical properties, gene duplication type, subcellular locali-
zation, evolutionary relationship, chromosome localization and collinear analysis, gene structure and
gene expression pattern were analyzed. A total of 53 ZaTPS genes were identified in the whole genome
of Z. armatum. The amino acid length of their proteins ranges from 173 to 859 aa, and the molecular
weight ranges from 20. 21 to 98. 44 kDa. The isoelectric point ranges from 4. 87 to 9. 10, and the subcel-
lular localizations are mainly in the cytoplasm and chloroplast. Phylogenetic analysis showed that
ZaTPSs could be divided into six subfamilies, and the members of TPS-a and TPS-b subfamilies were
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the majority ones. There are 48 ZaTPSs containing motifl that are conserved in the TPS proteins. Chro-

mosomal localization and collinear analysis showed that 53 ZaTPSs were unevenly distributed on 11

chromosomes, and there were four pairs of tandem repeats, and the collinear analysis revealed that TPS

genes in Z. armatum and Citrus sinensis from the same family have closer evolutionary relationships.

The gene differential expression analysis based on transcriptome datasets showed that ZaTPSs had tis-

sue-specific expression patterns, with the highest expression level was found in young flowers, followed

by husks. These results indicate that ZaTPSs played an important role in the synthesis of husks volatile

oil and defense.
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Tab. 1 Information of TPS gene family members from Z. armatum

B SEH 5 HHKE/ aa 4yF it /kDa G AL/ pl 7 240 i R A3z T T R H e 72
ZaTPS1 Zardc00213 499 57.97 5. 00 cyto TRD
ZaTPS2 Zardc02158 602 69.73 5. 86 cyto WGD
ZaTPS3 Zardc02232 563 65. 22 5. 21 nucl DSD
ZaTPS4 Zardc02558 626 72.17 9. 10 chlo PD
ZaTPS5 Zardc02562 204 23.62 6.03 cyto PD
ZaTPS6 Zardc02564 607 70.12 5. 86 chlo PD
ZaTPS7 Zardc02591 607 70. 10 5. 86 chlo DSD
ZaTPS8 Zardc04707 663 76.11 5. 18 cyto WGD
ZaTPS9 Zardc06748 551 63. 81 5.23 cyto WGD
ZaTPS10 Zardc16053 571 66. 35 4. 88 chlo WGD
ZaTPS11 Zardc18199 859 98. 44 5.97 cyto DSD
ZaTPS12 Zardc20465 173 20. 21 5.78 cyto TRD
ZaTPS13 Zardc20496 524 61.03 5. 17 cyto WGD
ZaTPS14 Zardc20508 406 47,48 5.22 cyto PD
ZaTPS15 Zardc20510 567 65.51 5.78 cyto PD
ZaTPS16 Zardc21140 460 52.91 5. 24 chlo SL
ZaTPS17 Zardc21145 409 47. 26 5.09 cyto WGD
ZaTPS18 Zardc21149 558 64. 59 6. 05 cyto TD
ZaTPS19 Zardc21150 402 46. 61 5.32 chlo TD
ZaTPS20 Zardc21169 546 63. 02 5.10 cyto WGD
ZaTPS21 Zardc21170 546 63. 05 4.99 cyto TD
ZaTPS22 Zardc21171 520 60. 01 5. 07 cyto TD
ZaTPS23 Zardc21195 557 64.02 5.03 chlo TD
ZaTPS24 Zardc21201 585 67. 21 5. 80 mito WGD
ZaTPS25 Zardc22320 826 94. 80 6.11 chlo WGD
ZaTPS26 Zardc22924 569 66. 14 6. 56 chlo TD
ZaTPS27 Zardc22925 481 55. 74 5. 40 chlo TD
ZaTPS28 Zardc23195 593 69. 02 6.13 cyto WGD
ZaTPS29 Zardc23197 508 59.79 6. 47 cyto SL
ZaTPS30 Zardc23653 610 70. 71 5. 35 chlo DSD
ZaTPS31 Zardc23655 613 70. 76 5. 65 chlo DSD
ZaTPS32 Zardc23656 600 69. 42 5. 88 chlo TRD
ZaTPS33 Zardc23770 611 71. 10 5. 07 chlo DSD
ZaTPS34 Zardc23788 606 70. 25 5.25 chlo PD
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ZaTPS35 Zardc23793 610 70. 61 5.35 chlo PD
ZaTPS36 Zardc23795 600 69. 67 6. 11 chlo WGD
ZaTPS37 Zardc35342 576 65. 79 4. 98 nucl PD
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ZaTPSA43 Zardc42834 704 81. 14 6. 15 nucl TD
ZaTPS44 Zardc43153 602 70. 26 6.11 chlo TRD
ZaTPS45 Zardc44524 611 70.72 4.95 chlo DSD
ZaTPS46 Zardc44530 600 69. 71 6. 28 chlo TRD
ZaTPSA7 Zardc46571 522 60. 04 6.21 chlo DSD
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ZaTPS50 Zardc48693 435 50. 51 5. 36 cyto TRD
ZaTPS51 Zardc50072 532 61.10 4. 87 chlo TRD
ZaTPS52 Zardc51844 614 71. 85 6. 22 chlo TRD
ZaTPS53 Zardc52568 377 43. 88 4. 88 cyto TRD
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Fig. 1 The phylogenetic tree of TPS proteins from Z. armatum, C. sinensis and A. thaliana
The red triangle represents the TPS genes of Z. armatum, the orange circle represents the TPS genes of C. sinensis, the gray rectangle
represents the TPS genes of A. thaliana, and the green pentagram represents the TPS genes of Z. piperitum
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Fig. 2 The conserved motif distribution and exon-intron distribution of ZaTPSs in Z. armatum
(a) The classification of 53 ZaTPSs in Z. armatum; (b) conserved motif distribution of ZaTPS proteins, 20 motifs are represented by
colorful rectangular boxes; (c¢) exon and intron distribution of ZaTPS genes. The green rectangular boxes indicate the coding region of pro-
tein (CDS), and the black lines in the middle of CDS indicate the intron regions. The length of each region can be inferred from the bottom scale
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