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Whole-genome Identification and Bioinformatics of PnPAL Family in Black Peppers
SU Yuefeng'”, DING Yuanhao', HAO Chaoyun’, HU Lisong’, ZHENG Qixiang™’, FAN Rui’"
(1. Hainan University, Haikou, Hainan 570208, China; 2. Spice and Beverage Research Institute, Chinese Academy of
Tropical Agricultural Science, Wanning, Hainan 571533, China; 3. College of Tropical Crops,
Yunnan Agricultural University, Pu'er, Yunnan 665000, China)

Abstract: [Objective] Basic characteristics and evolutional relationship on the phenylpropane metabolic pathway associated
with the pepper blast disease that ill-affects the cultivation and production of the globally important spice, black peppers, were
studied. [Method] The phenylpropane metabolic pathway was believed to be key to the blast resistance of black peppers, and
phenylalanine ammonialyase (PAL) to be the crucial, rate-limiting enzyme in the pathway. Hence, based on the transcriptomics
of a resistant black pepper germplasm the sequences of 14 PALs were identified and named PnPAL1-PnPAL14. Their
bioinformatics and expression patterns were analyzed. [Result] The gene family had a theoretical isoelectric point between
pH 5.76 and 9.77 with a molecular weight between 7.37441 kDa and 83.43107 kDa. Seven of the identified PnPALs contained
8 motifs and PLN02457 conserved domains. They belonged to the PnPAL family that consisted of many stress response
elements, especially salicylic acid, methyl jasmonate, and other cis-acting elements, which are known to resist the pathogenic
invasion. The PnPALs were located at the base of the phylogenetic tree, being relatively old and holding a status like black
peppers. PnPAL10 expressed in an up-regulation trend after a pathogenic induction suggesting a close relation of the gene to
the blast resistance of the plant. [ Conclusion] A critical role the PnPAL family played in the blast resistance of black
peppers was positively identified.
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Table 2 Physiochemical properties of PnPAL family in black peppers

g DSOS RBMEN o RBWEE s emen memsre e ALAMER
Gene name Sequence  Chromosome Chromqsome AA Mw /kDa ol Subcgllu}ar
1D nambur location localization
PnPAL1 Pn2.1119 2 14526770-14528898- 652 70.242 67 5.84 )R Cytoplasm
PnPAL2 Pn2.1269 2 15529503-15531650+ 715 76.798 79 5.76 ZH )5 Cytoplasm
PnPAL3  Pn2.1585 2 18068679-18071787+ 711 77.464 65 5.93 YU Cytoplasm
PnPAL4 Pn2.1713 2 19171638-19174695+ 711 77.495 66 5.87 ZH )5 Cytoplasm
PnPALS Pn3.4768 3 37507112-37507766- 191 21.420 58 9.77 4HHU#% Cytoplasm
PnPAL6  Pn5.1823 5 20214336-20215764- 312 34.470 96 7.75 434k Chloroplast
PnPAL7 ~ Pn6.2505 6 23152346-23152648- 100 10.668 38 8.93 4lIffI#% Nucleus
PnPALS ~ Pn6.2507 6 23155823-23156041- 72 7.374 41 8.93 4l ffI4% Nucleus
PnPAL9  Pn6.2506 6 23155093-23155674- 193 20.389 72 7.72 4l ffI4% Nucleus
PnPALIO0  Pn8.2617 8 29114372-29118271- 730 79.494 98 6.04 YU Cytoplasm
PnPALII Pn9.116 9 18656999-18659720- 147 16.374 80 7.77 434k Chloroplast
PnPALI2  Pnl8.280 18 240046-240597- 507 57.052 64 8.05 P i 2 4t Endometrial system
PnPALI3  Pn28.318 28 2239516-2241801- 761 83.431 07 6.08 JFi % Plasma membrane
PnPALI4  Pn38.78 38 621136-623422+ 736 80.379 55 6.08 JFiJ£ Plasma membrane
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Fig. | Structure of PnPAL family in black peppers
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