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Abstract: Objective To perform genome-wide identification of auxin response factor (ARF) genes (PtARF) in Pinellia ternata and
analyze their expression patterns under different temperature stress and abscisic acid (ABA) treatments, aiming to provide a theoretical
basis for deciphering the biological functions of PtARF. Methods Based on the published whole-genome data of Pinellia ternata,
members of the PtARF gene family were identified using bioinformatic methods. Systematic analyses were conducted on their
physicochemical properties, chromosomal locations, phylogenetic relationships, conserved domains, gene structures, and promoter cis-
regulatory elements. Quantitative real-time PCR (qQRT-PCR) was employed to analyze the expression profiles of PtARF genes in P.
ternata under high-temperature (35 C), low-temperature (20 “C), and abscisic acid (ABA) treatments. Results A total of 22 PtARF
genes (PtARF1 to PtARF22) were identified and classified into three subfamilies. The encoded proteins ranged from 202 to 1 205
amino acids (aa) in length, with relative molecular masses between 23 177.42 and 135 132.80 and isoelectric points (pl) ranging from
5.38 t0 9.59. Gene structure analysis revealed that all members contain the conserved B3 DNA-binding domain. Prediction of promoter
cis-regulatory elements indicated the spread presence of temperature-responsive and abscisic acid (ABA)-responsive elements in the
promoter regions of PtARF genes. Genomic collinearity analysis demonstrated that segmental duplication events played a crucial role
in the evolution of the PtARF gene family. qRT-PCR results showed that the expression levels of all PtARF genes were significantly
up-regulated under high-temperature (35 ‘C) stress. In contrast, low-temperature (20 C) stress had no significant impact on most genes.
ABA treatment induced elevated expression levels of PtARF genes. Conclusion This study comprehensively identified the ARF gene
family in P, fernata at the whole-genome level, revealing distinct expression patterns among different PtARF members in response to
temperature stress and ABA treatment. These findings provide molecular insights for elucidating the potential functions of PtARF’s in
Pinellia ternata’s high-temperature-induced seedling wilt process.
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Fig. 1 Phylogenetic tree of ARF proteins from Pinellia ternata and Arabidopsis thaliana

*2 PARF ERBUMERSH
Table 2 Analysis of physical and chemical properties of P£ARF proteins

K ID BIRER K E /aa FEOT 5 i S H A et R AT 75 A R
PtARFI 691 76 137.82 5.91 58.93 68.77 ~0.491
PtARF2 964 102 593.20 5.62 48.40 75.25 ~0.325
PtARF3 733 80 115.91 6.38 55.10 68.21 -0.412
PtARF4 379 4171171 8.25 46.69 74.09 -0.226
PtARFS 1135 125 890.20 5.89 68.40 75.02 ~0.572
PtARF6 1130 125 842.20 5.99 66.65 74.58 ~0.562
PtARF7 809 90 837.57 5.95 61.28 74.44 -0.431
PtARFS 590 64 331.51 6.33 47.00 69.22 -0.297
PtARF9 202 23177.42 9.59 75.12 73.81 ~0.580
PtARF10 1122 122 546.80 6.36 59.47 74.50 ~0.536
PtARF11 759 84022.93 6.45 64.44 80.63 ~0.384
PtARFI2 218 23237.17 5.78 60.00 69.31 ~0.528
PtARF13 1 044 115 680.90 5.45 62.55 74.61 ~0.432
PtARFI14 696 76 122.04 6.18 49.01 74.57 -0.314
PtARFI5 1205 135 132.80 6.44 76.30 74.23 ~0.663
PtARF16 705 78 876.45 6.61 52.05 64.45 ~0.614
PtARF17 823 90 832.19 5.76 55.75 67.29 -0.452
PtARFI8 685 74 389.79 5.38 4533 75.72 ~0.359
PtARF19 307 32996.94 5.65 61.63 73.39 ~0.342
PtARF20 684 76 433.99 6.42 56.01 65.44 ~0.588
PtARF21 726 80010.87 5.89 51.45 68.53 ~0.495
PtARF22 915 100 829.40 5.82 67.73 76.70 ~0.389
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Fig. 2 Analysis of conserved motifs and gene structures of PtARF transcription factors
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Fig. 4 Elements analysis of conserved domain of PtARF transcription factors and prediction of cis-acting elements
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