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Abstract: Phytochrome-interacting factors (PIFs) are key transcription factors belonging to the bHLH family. Cur-
rently, PIF genes have been extensively studied in plants such as Arabidopsis thaliana, maize(Zea mays 1.. ), and rape-
seed ( Brassica napus 1.. ) , and their crucial roles in plant growth and development, photoresponse, and stress adaptation
have been well established. However, systematic identification and analysis of PIF gene family members in Eucalyptus
grandis have not yet been reported. This study investigated the characteristics and evolution of the PIF gene family in E.
grandis, a fast-growing species of Myrtaceae family. A total of 10 E. grandis PIF genes (EgPIF1—EgPIF10) were
identified, encoding proteins ranging from 405 to 660 amino acids in length, with molecular weights between 44. 6 and
70. 0 kDa and isoelectric points (pI) ranging from 5. 41 to 8. 73. Chromosomal localization analysis revealed that EgPIFs

are unevenly distributed across four chromosomes. Multiple sequence alignment indicated that all EgPIF's contain the con-
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served bHLLH domain. Promoter region analysis demonstrated that EgPIF genes contain light-responsive cis-elements.

Expression patterns of EgPIFs under methyl jasmonate (MeJA ), sodium chloride (NaCl), and salicylic acid (SA) treat-
ments were analyzed. The results showed that EgPIF 1, EgPIF2, EgPIF3, and EgPIF5 consistently exhibited relatively

high expression levels under different treatments, suggesting their important roles in responding to various stresses.

These findings lay a foundation for further investigation into the functions of EgPIF gene family members in regulating

growth and development and signal transduction pathways in E. grandis.
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Table 1 Physicochemical properties of PIF gene family members in E. grandis

S 4 S 1D gk O s pmmmn TUORRER bk m
i /kDa E4
EgPIF1 Eucgr.A02043.3.v2.0 533 58.4 6.50 62.41 54.33 —0.709
EgPIF2 Eucgr.A02043.2.v2.0 533 58.4 6.50 62.41 54.33 —0.709
EgPIF3 Eucgr.A02043.1.v2.0 568 62.3 7.66 59.32 58.89 —0.641
EgPIF4 Eucgr.K03592.1.v2.0 533 58.0 6.32 66.32 58.44 —0.675
EgPIF5 Eucgr.A02043.4.v2.0 405 44 .6 6.41 59.11 56.10 —0.849
EgPIF6 Eucgr.B01825.2.v2.0 660 70.0 5.41 47.46 63.32 —0.416
EgPIF7 Eucgr.B01825.1.v2.0 660 70.0 5.41 47.46 63.32 —0.416
EgPIFS§ Eucgr.K02496.1.v2.0 429 47.3 8.73 67.85 62.82 —0.778
EgPIF9 Eucgr.D02499.1.v2.0 515 53.3 8.33 52.99 53.84 —0.391
EgPIF10  Eucgr.A00998.1.v2.0 541 59.2 7.59 52.22 61.72 —0.702
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Figure 3 Conserved motifs and gene structure analysis of EgPIF gene family members
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Figure 4 Interspecific collinearity analysis of PIF genes between E. grandis, A. thaliana, and P. trichocarpa
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by blue lines connecting the chromosomes, indicating evolutionary conservation of gene order among the species.
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Figure 5 Cis-acting elements analysis in the PIF gene family of E. grandis
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(a) : expression of PIF gene family members in leaves, roots, and stems of 1-month old Eucalyptus grandis; (b) : expres-
sion of PIF gene family members in young leaves, adult leaves, xylem, flowers, lateral branches, and phloem of three-year
old Eucalyptus grandis; (c) : expression of PIF genes in xylem and phloem of six-year old Eucalyptus grandis; (d) : expres-
sion of PIF genes under methyl jasmonate treatment; (e): expression of PIF genes under sodium chloride treatment; (f): ex-

pression of PIF genes under salicylic acid treatment
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Figure 7 Tertiary structure prediction of E. grandis PIF proteins
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