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Abstract: Dalbergia odorifera is a rare perennial plant valued for both its medicinal and aromatic properties. However,
its long growth cycle and slow maturation to meet traditional medicinal standards are major constraints for its rational
utilization and development. To investigate the active components in its roots and facilitate the use, this study utilized
aeroponic cultivation to rapidly obtain a substantial quantity of high-quality roots from one-year-old seedlings. Com-
parative transcriptome analysis between soil-cultivated roots and aeroponic roots was conducted using high-throughput
sequencing to identify key genes and pathways involved in root secondary metabolite biosynthesis. The results revealed
7731 significantly differentially expressed genes (DEGs) between the two groups, with 4447 upregulated and 3284
downregulated. GO, KEGG and GSEA enrichment analyses indicated that the DEGs were primarily associated with
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defense signal transduction, amino acid metabolism, and the biosynthesis of secondary metabolites. Specifically, ses-
quiterpene and triterpene biosynthesis pathways and defense signal transduction pathways were highly expressed in
soil-cultivated roots, whereas amino acid metabolism and flavonoid biosynthesis pathways were upregulated in aero-
ponic roots. Further analysis identified candidate key DEGs related to secondary metabolite synthesis:
evm.TU.scaffold 100.907, MSTRG.3788, evm.TU.scaffold 233.200, evm.TU.scaffold 111.78 and evm.TU.scaffold 5.71
in the flavonoid pathway, and evm.TU.scaffold 36.788, MSTRG.8652, evm.TU.scaffold 40.382, MSTRG.27285 and
MSTRG.28295 in the sesquiterpene pathway. This study preliminarily elucidates the differences in gene expression be-
tween soil-cultivated roots and aeroponic roots, uncovering genes and pathways regulating secondary metabolite syn-
thesis. The findings would provide valuable data and references for the further development and utilization of D. odori-
fera root resources.
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Tab. 1 Filtering statistics of original sequences
X ) 4 2 3 4 B 4
Sample Raw reads Clean reads Adapter Low quality reads polyA (Percentage/%) N (Percentage/%)
(Percentage/%) (Percentage/%) (Percentage/%)

DOS-1 38908 650 38 652 162 (99.34) 17 520 (0.05) 227 704 (0.59) 0(0) 11264 (0.03)
DOS-2 369 39 448 36 676 170 (99.29) 20 734 (0.06) 231922 (0.63) 0(0) 10 622 (0.03)
DOS-3 41190 984 40 933 736 (99.38) 18 944 (0.05) 226 874 (0.55) 0(0) 11 430 (0.03)
DOA-1 42016 722 41 769 530 (99.41) 17 858 (0.04) 216 664 (0.52) 0(0) 12 670 (0.03)
DOA-2 40 995 504 40 756 918 (99.42) 17 782 (0.04) 208 722 (0.51) 0(0) 12 082 (0.03)
DOA-3 42721 794 42 448 286 (99.36) 20 420 (0.05) 240 778 (0.56) 0(0) 12310 (0.03)

TE: 55 B HERR I R B B T O3 L

Note: The percentage value in parentheses refers to the item’s percentage of the original reads.
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Tab. 2 Genome sequence alignment of D. odorifera soil-cultivated roots and aeroponic roots

ZHEICHLEEBO (Tt ) BIVCRCER B (HrIL)

v AVCEC BB (At ) B D s Bt (F A3t )
FEAS RRBURR
Sample  Total reads Unmapped reads Unique_mapped reads Multiple_mapped reads Total _mapped reads
(Percentage/%) (Percentage/%) (Percentage/%) (Percentage/%)
DOS-1 38651712 2039 248 (5.28) 35211517 (91.10) 1400 947 (3.62) 36 612 464 (94.72)
DOS-2 36 675 840 1 884 585 (5.14) 33 537 707 (91.44) 1253 548 (3.42) 34 791 255 (94.86)
DOS-3 40933 408 2239057 (5.47) 37 166 621 (90.80) 1527730 (3.73) 38 694 351 (94.53)
DOA-1 41768 864 1714517 (4.10) 38 489 898 (92.15) 1564 449 (3.75) 40 054 347 (95.90)
DOA-2 40 756 580 1 661 343 (4.08) 37 499 866 (92.01) 1595371 (3.91) 39 095 237 (95.92)
DOA-3 42448 034 1 959 460 (4.62) 38 785 000 (91.37) 1703 574 (4.01) 40 488 574 (95.38)
TE: BOERFI T HISAT2 2845 (4 HE 96 A LI LEXT B RNA Seq 77 804 1 14 spliced readss; #5571 4 FAR %00 4 B AR 12 B
Horlt.

Note: The values refer to spliced reads obtained using HISAT?2 that can be effectively align with RNA Seq sequencing data; The percen-
tage value in parentheses refers to the item’s percentage of the total reads.
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Left figure is the PCA plot of the sample, right figure is the sample correlation heat map.
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Fig. 2 Sample relationship diagram of D. odorifera soil-cultivated roots and aeroponic roots
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Fig. 3 Analysis of differential genes between D. odorifera soil-cultivated roots and aeroponic roots
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Fig. 4 GO enrichment analysis of DEGs (Top 20)
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Fig. 5 Analysis of GO gene sets enrichment
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