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Supplementary Figure S1. Expressional correlation between S. nigrum samples.

The size and color of circles indicate the level of expressional correlation (Pearson's correlation
coefficient). L, leaf; SA, shoot apex; BF, black fruit.
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Supplementary Figure S2. BUSCO result of S. nigrum unigenes.
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The BUSCO analysis was assessed using the embryophyta (version, odb10) lineage dataset.

Each number in the bars indicates the number of each BUSCO.



RNA-seq reads QC
(FastQC, Trimmomatic)

De novo transcriptome assembly
(Trinity)

CD-HIT-EST 1 BUSCO

TransDecoder

Functional annotation

(Araport11, TrEMBL, Swiss-Prot, GO, KEGG)

DEG and transcription factor analysis
(DESeq2, Mfuzz, topGO / PInTFDB)

Ortholog analysis
(OMA standalone)

Supplementary Figure S3. Workflow of S. nigrum transcriptome analysis.
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Bold white characters indicate each step of the transcriptome analysis. Other characters
represent used tools in each step.
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Supplementary Figure S4. A hypothetical model for the molecular regulation of
carotenoid biosynthesis in the fruits of S. lycopersicum and S. nigrum.

Gene expressions of the ripening regulators such as SIRIN, SIFUL1/2 and SITAGL1 are
upregulated in the fruits of S. lycopersicum, which induce the transcription of various
carotenoid biosynthetic enzyme genes (red arrows on the left). Thus, many kinds of carotenoids
are accumulated in tomato fruit. On the other hand, in the fruits of S. nigrum, there might be
an antagonistic regulation for carotenoid biosynthetic enzyme genes against the positive
regulation of SnRIN, SnFUL2, and SnTAGL1, possibly through other BF-enriched TFs (red
arrow and blue dashed-line on the right). Alternatively, certain enzyme genes such as LCY -
B1/B2 and CRTR-B1 are upregulated by the combined actions of BF-enriched TFs, which
might cause selective accumulations of B-carotene and lutein in the fruits of S. nigrum (red
dashed-arrows on the right).



Myb-like DNA-binding domain

SIAN2 1 CASLGVRKGSWTEREOEL LRRC | QY GEGKWHL PARAGLNRCRKSCRLRWLNY
STV WIN TP | TCTSLGVRKGSWTKEED | LLRKC 1 QEYGEGKWHL | PARAGLNRCRKSCRLRWLNY
IERZA R W\ TP | TCTSLGVRKGSWTKEED | LLRKC | QEYGEGKWHL | PATREEN

T-62 1

Myb-like DNA-binding domain

ST\ Al RPH | KRGDFBPOEVDL | LRLHKLLGNRWSL | AGRLPGRTANDVKNYWNTHFOKKLINMA
Ti-41
T-62

SIANZ2 120 PHLHPHSRgRSHPEL QUKHSSIER LSS RO RINY SN OSRG NN ARINTEO
QKINNSF I K

SnAN2 121 LFP—PPPREPPPL TKNE | | RPQPRNFSEIKKNIISHWCONNKSM I TNTLY
T-41

T-62

S IR W00 EHE | BVN | CBKPHGEISSSIIo0GVWWTNL LNCE | EEe@Y TNYEK P TV L
T1-41

T-62

SIAN2 238 ED DIDLWNLL

S RHDE | SPPLINGEENSQQGESIRWODFEID | DLWNLLBJS

T=41

T-62

Supplementary Figure S5. Protein alignment in SIAN2, SnAN2, and snan2-cr.

All protein sequences were aligned using Clustal Omega and two domains were predicted
based on Pfam. T1-41 and 62, two independent snan2-cr mutants in T1 generation.
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Supplementary Figure S6. Comparison of metabolite and expression profiles in the sugar

metabolism pathway.

(a) Sugar contents in mature fruits in S. nigrum and S. lycopersicum. Data are shown as mean
+ standard deviation: n=4, a minimum of 50 fruits were pooled and measured with two
technical replicates. N.D, not detected. (b) Sugar metabolism pathway. Dotted arrow indicates
the condensed pathway. (c) Expression profiles of genes regulating sugar metabolism. S.
nigrum unigenes with asterisk represent genes with highest homology. The expression was
normalized by logl0(TPM+1). L, leaf; SA, shoot apex; RF, red fruit; BF, black fruit.
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Supplementary Figure S7. Comparison of expression profiles in steroidal glycoalkaloid
(SGA) biosynthesis pathway.

SGA biosynthesis pathway and expression profiles of SGA biosynthetic genes. Dotted arrow
indicates the condensed pathway. S. nigrum unigenes with asterisk represent genes with highest
homology. The expression was normalized by logio(TPM+1). L, leaf; SA, shoot apex; RF, red
fruit; BF, black fruit.



