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Fig. 1 Accumulation of indigo and indirubin in different S. cusia organs. Mature plant of S. cusia (A). Accumulation patterns of indigo (B), indirubin

(€), and tryptanthrin (D) in different S. cusia organs. Bars in blue indicated content level of indigo, and orange bars indicated that of indirubin. ND,
not detected
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Fig. 2 Comparison of differentially expressed genes in different S. cusia organs. (A) PCA represented transcriptional variation of all test samples. (B)
Venn digrams showed numbers of common and specific genes to each organ. (C) All differentially expressed genes in S. cusia organs fall into five
different major clusters based on similar patterns of expression (K-medoids clustering)



Liu et al. BMC Plant Biology =~ (2023) 23:583 Page 4 of 6

COOH
= Y COOH
0.0 2.0 4.0 OH
Chorismate

ASA1 (c101606_g1_i2)
ASA2 (c101606_g1_i1)
l AS(4) ASB1 (c50948_g1_i1)
ASB2 (c81575_g1_i1)
COOH
NH,

Anthranilate
l APT(2) M 00 Geeer 51 1)
N-(5-Phospho-D-ribosyl) anthranilate
l PAI W PAI (c92941_g1_i1)
1-(2-Carboxyphenylamino)-1-deoxy-D-ribulose 5-phosphate
l IPS [T IPS (c103587_g1_i1)

Indoleglycerol phosphate m
) OH
TSA(2) TSAT1 (c133646_g1_i1) N Q HN O
l \

————————————————————————————————— TSA2 (c101895_g1_i7) H \
wggﬁ%czsgszga‘gtm ‘ TAA(2) FMO(?) 24hydroxy|nd0|e = :
10(c164250_g1_i1) . . TN S HN
S I [ ol SpyTie acd o o ) o ~ |
| 91
| YUCCA3(c51497_g17i2) YUCCA(")l TAA2(c169602_gT_i1)! H BB V07 (46652 g1.if) @g !
YUCCA4(c93692_g1 i1 1 2 Indlrubln
N e | Indole FMO2 (c157907_g1.11) 1
| YUGA?(comaro1H) ‘ a et !
! < i ‘ TsB@2) N [
Y 109731_g1_i1 \ —
| WERERETS) B | indole-3-acetaldehyde s | = O oI
! COOH H
| weumman 1 ndigo |
c g1
s Yuc(4) YUC3(c164250_gT. i1 1 NHy | A ;
i 1T YUC4(c181973_g17i1) 1 O\ ) I
1 1 ,' N \ ”
1 r H A .
1 h Trvotoph Seo ol Indican
1 AAO1(c254819_g1_i1) ryptophan e
I AAOz(osse20. 01 TH) % - COOH I} yptop! .
1 (c203457_g1_i1) Q@
! 6 \ { ' YP79B2(c40749_g1_i1) :
1 | =9
N CYP79B3(c126965_gT_i1 1
5 H : ﬂ cyp (s)ﬁcvpaamﬁenog R |
=2 — )
I
. . 1
Indole-3-acetic acid T Sy-oH )
I
: N\ 1
1 N :
\ H

\Lndole-3 -acetaldoxime ,

Fig. 3 Putative indoles biosynthesis pathway in S. cusia and gene expression of enzymes involved. Different arrow color and background color
indicated diverse metabolism branches, including indigo and indirubin (blue), indole-3-acetic acid (green), and indole-3-acetaldoxime (red).
Heatmaps displaying the differential expression of transcripts encoding for enzymes involved in each catalytic step. Different columns represent
tissues in order of roots, stems, and leaves. Color scale representing normalized expression values is shown. Anthranilate synthase, AS; Anthranilate
phosphoribosyltransferase, APT; Phosphoribosylanthranilate isomerase, PAl; Indoleglycerol phosphate synthetase, IPS; Trpotophan synthase a
subunit, TSA; cytochromeP450, CYP; Tryptophan aminotransferase, TAA; YUCCA (YUC) flavin-containing monooxygenase, YUC; Aldehyde oxidase,
AAO; UDP-glucuronosyltransferases, UGT; flavin-dependent monooxygenase, FMO. We have been permitted to use the KEGG image of ko00380

and ko00400 from the rights holder
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Fig. 4 Identification and biochemical characterisation of SCFMOs. (A) Phylogenetic tree analysis of candidates ScFMOs and characterized model
plant Arabidopsis thaliana and Populus trichocarpa. Bootstrap values (based on 1000 replicates) > 50% are indicated for their corresponding edges.
ScFMO candidates are indicated as blue circle spot, orange diamond is PtFMO, red square is AtFMO1. (B) Mutiple sequence alignment of FMO
from S. cusia, P, tinctorium, A. thaliana and M. aminisulfidivorans. The identical and similar residues in all of the proteins are shown as red words
with gray background, respectively. The conserved residues of Rossmann fold for FAD and NADPH, FAD-identifying motif are highlighted as lake
blue and dark blue box. The symbol inverted triangle display Arg-237 (R) residues in SCFMO1
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Fig. 5 Expression of recombinant SCFMO and indigo production. (A) After induced by IPTG, the color of the culture was observed to change
over time. The 2 and 4 shows E. coli harboring pET28a or pET28a-ScFMO without substrates that had been cultured for 24 h. (B) Linear regression
curves of indigo by microplate absorbance reader with 630 nm filters. (C) Indigo production from indole and tryptophan in the culture over time
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Fig. 6 Subcellular localization of ScFMO1-GFP. A-D: Fluorescence micrographs of transgenic line expressing pEAQ-eGFP vector into tobacco
leaves in under different fields. E-H: Fluorescence micrographs of transgenic line expressing pFAQ-ScFMO1-eGFP vector into tobacco leaves

in under different fields. (A, E) show the green fluorescence of eGFP; (B, F) show the autofluorescence of chlorophyll; (C, G) show the bright filed;
(D, H) are the merged image of (A, Band C), (E, F and G)
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