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Figure S1. Differentially expressed Gene analysis.

Figure S2. Functional characterization of recombinant LcSAO1.

Figure S3. Multi-sequence alignment of LcSAO1 and other 2-PP4D proteins.

Figure S4. Multiple sequence alignment of LcSAO1 and other reported 2-OGD proteins.

Figure S5. LcSAO1 shows low structural similarity with other proteins of LcOGD1-4 by previous
research.

Figure S6. LcSAO1 shows high structural similarity with other proteins of DOXB family.
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Figure S1. Differentially expressed Gene analysis. (A) Differentially expressed genes in stem and root,
the up and down-regulated genes are indicated by red spots. (B) The transcript levels of rhizome-specific
differentially expressed genes by FPKM in L chuanxiong. (C) Gene ontology (GO) classification of
rhizome-specific differentially expressed gene; (D) Kyoto encyclopedia of genes and genomes (KEGG)

annotation of rhizome-specific putative protein.



Senkyunolide A (2) Butylphthalide (1)

c 1 2
A N__Lcsao1+2
IL L Empty vector+2
L Butylphthalide
14 15 16 17 18

Retention time (min)

Figure S2. Functional characterization of recombinant LcSAO1. (A) SDS-PAGE of the MBP-tagged
LcSAO1 (predicted M.W.: 26.6 kDa). (B) The enzymatic reaction was catalyzed by LcSAO1. (C) GC-
MS analysis of 1 (m/z 133 to 77) in recombinant protein with 2 to show the specific activity of LcSAOL.
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Figure S3. Multi-sequence alignment of LcSAOT1 and other 2-PP4D proteins with the conserved domains
highlighted. Red triangle indicates the key residue, which can abolish the activity. BnPP4D (Brassica
napus A0A078IDUY); AtP4H7(Arabidopsis thaliana, Q8L970); PaPP4D (Parasponia andersonii
AO0A2P5CEH3); CsPP4D (Cannabis sativa, AOA7I6G0Z7), JtPPAD (Juglans regia, AOA2I4GLKS),
PAPPAD (Populus deltoides, AOAST2WUH2), ApPP4D (Abrus precatorius, AOASB8LV73), GmPP4D
(Glycine max, 11LWH3), VaPP4D (Vigna angularis var. angularis AOAOS3T7C2), LaPP4D (Lupinus
albus AOA6A4QGV 1), NaPP4D (Nicotiana attenuate, AOA3141.9Z) (Supplementary Table S12).
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Figure S4. Multiple sequence alignment of LcSAOT1 and other reported 2-OGD proteins by Nie et al (Nie
et al., 2023). The similarity of LcSAO1 between another four 20GD proteins ranged from 10.4167% to
12.9167%.

Figure S5. LcSAO1 shows low structural similarity with other proteins of LcOGD1-4 by previous
research. (Green: LcSAOI; Blue, LcOGD1; Purple: LcOGD2; Yellow, Lc20GD3; Pink: LcOGDA4,
LcOGD1-4 protein sequence was from the paper (Nie et al., 2023)). All the protein structure was
predicted by Alpha-Fold2 and presented by pymol (Jumper et al., 2021).



Figure S6. LcSAO1 shows high structural similarity with other proteins of DOXB family. grey: LcSAO1;

blue: 2jig; magenta: 3gze; yellow: 3itq
(2jig:https://www.rcsb.org/structure/2J1G;3gze:https://www.rcsb.org/structure/3GZE;

3itq: https://www.rcsb.org/structure/31TQ)
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