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Figure S1: Comparison of assembled transcriptomes between leaf and root samples. 
(A) ONT long-reads data, (B) Illumina short-reads data



(A) PANTHER Overrepresentation Test of DE transcripts in leaf (left) and root (right)

Figure S2: Functional enrichment test results. (A) PANTHER Overrepresentation Test of DE transcripts in leaf (left) 
and root (right), (B) Functional enrichment test in STRING of DE transcripts in leaf (left) and root (right), 
and (C) Functional enrichment test in STRING of DE transcription factors in leaf (left) and root (right).
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(B) Functional enrichment test in STRING of DE transcripts in leaf (left) and root (right)

Figure S2. Continued.
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(C) Functional enrichment test in STRING of DE transcription factors in leaf (left) and root (right)

Figure S2. Continued.



TNMT
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Figure S3: Neighbor-Joining tree of (S)-coclaurine N-methyltransferase (CNMT) gene homologs. The N-methyltransferase (NMT) clade 
was used as an outgroup. (S)-tetrahydroprotoberberine N-methyltransferase (TNMT) was included due to their close 
phylogenetic relationship to CNMT. Sequences from C. trifolia were shown in pink, with corresponding expression patterns. 
Sequences from Papaveraceae are labeled in blue.

Ranunculaceae
 AQUCO: Aquilegia coerulea 
 Cj: Coptis japonica
 Ctr: C. trifolia
 IFM89: C. chinenesis
 Tf: Thalictrum flavum 
 Tt: T. thalictroides
 
Papaveraceae
 Cm: Chelidonium majus
 Ec: Eschscholzia californica
 Glaucium flavum
 Mc: Macleaya cordata
 Papaver californicum
 Pn: P.nudicaule
 Ps: P. somniferum



CAS

Figure S4: Neighbor-Joining tree of the cytochrome P450 members, (S)-corytuberine synthase (CTS, CYP80G), (S)-N-
methylcoclaurine-3'-hydroxylase (NMCH, CYP80B), and (S)-canadine synthase (CAS, CYP719A). Sequences from 
C. trifolia were shown in pink. The information of sequences used in tree construction are provided in Table S3.

Coptideae



Figure S5: The expression levels of CAS homologs in C. deltoidea based on transcriptome data of Zhong et al. (2020)
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(A)

Figure S6: Pathway enrichment bubble plot of differentially accumulated metabolites in leaf (A) and root (B) tissues.

(B)



Figure S7: Image of Coptis trifolia used in this study. Mature leaf and roots with yellow rhizomes from two individuals 
were collected for each biological replicate.

young leaf



RT: 0.00 - 5.50

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
Time (min)

0

50

100
0

50

100
0

50

100
0

50

100

R
el

at
iv

e 
Ab

un
da

nc
e 0

50

100
0

50

100 RT: 2.91

RT: 4.54

RT: 2.75

RT: 2.59

RT: 2.77

RT: 4.53
RT: 4.29

NL: 1.17E4
TIC F: + c ESI SRM ms2 320.050 
[261.999-262.001, 
291.999-292.001]  MS  ICIS 
S4-6_25

NL: 1.48E4
TIC F: + c ESI SRM ms2 336.100 
[277.999-278.001, 
319.999-320.001]  MS  ICIS 
S4-6_25

NL: 3.02E4
TIC F: + c ESI SRM ms2 336.110 
[291.999-292.001, 
319.999-320.001]  MS  ICIS 
S4-6_25

NL: 2.03E4
TIC F: + c ESI SRM ms2 338.080 
[321.999-322.001, 
322.899-322.901]  MS  ICIS 
S4-6_25

NL: 3.09E4
TIC F: + c ESI SRM ms2 338.100 
[293.999-294.001, 
321.999-322.001]  MS  ICIS 
S4-6_25

NL: 1.59E4
TIC F: + c ESI SRM ms2 352.150 
[307.999-308.001, 
335.999-336.001]  MS  ICIS 
S4-6_25

columbamine 

epiberberine

jatrorrhizine

coptisine

palmatine

berberine

Figure S8: MRM chromatograms of coptisine, epiberberine, berberine, columbamine, jatrorrhizine, and palmatine.



Figure S9: Calibration curves for standards of the six targeted metabolites.
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