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Figure S1.  a. Variation of Ct values for each of the 12 analyzed potential reference genes in whole achenes, 

pericarps and embryos during the 6 developmental stages of S. marianum maturation. b. Agarose gel 

electrophoresis analysis of amplified RT-qPCR fragments for each 12 analyzed potential reference genes (here 

analyzed in whole achenes of S. marianum at developmental stage 4). 
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Figure S2. Alignment of APX_1Lv (from Lv., 2017) and smAPX (predicted in Augustus software) in Clustal 

omega 

 

  

APX1_Lv
smAPX1

APX1_Lv
smAPX1

APX1_Lv
smAPX1

APX1_Lv
smAPX1

APX1_Lv
smAPX1



Table S1: Evolution of the accumulation of SILM and its different constituents during S. marianum fruit 

maturation (in whole achenes (WA), pericarps (P) and seed (E) from stage 1 to stage 6 of maturation). 

 

Taxifolin Silychristin Silydianin Silybin A Silybin B Isosilybin A Isosilybin B Silymarin ABA 

WA1 0.05±0.03 0.00±0.00 0.02±0.00 0.00±0.00 0.07±0.00 0.00±0.00 0.00±0.00 0.14±0.03 1.83±0.38 

WA2 0.05±0.01 0.00±0.00 0.03±0.00 0.00±0.00 0.24±0.01 0.04±0.00 0.06±0.02 0.42±0.02 5.57±0.63 

WA3 0.03±0.00 0.00±0.00 0.04±0.00 0.00±0.00 0.25±0.06 0.04±0.00 0.15±0.03 0.50±0.03 13.63±1.42 

WA4 0.36±0.01 0.51±0.03 0.31±0.00 0.39±0.03 1.35±0.21 0.47±0.05 1.21±0.12 4.58±0.23 29.10±1.91 

WA5 0.47±0.02 0.47±0.02 1.01±0.18 1.73±0.20 10.48±0.41 1.29±0.16 8.75±0.51 24.20±1.50 48.57±1.56 

WA6 0.91±0.08 1.15±0.03 2.63±0.08 4.06±0.07 22.64±1.28 2.80±0.12 18.26±0.31 52.46±1.93 46.37±2.15 

P4 0.14±0.01 0.00±0.00 6.00±0.00 0.00±0.00 24.16±0.32 0.00±0.00 0.00±0.00 24.85±0.40 18.20±1.89 

S4 0.02±0.01 0.00±0.00 0.42±0.02 0.02±0.01 0.02±0.01 0.01±0.00 0.07±0.04 0.56±0.07 21.47±2.48 

P5 0.71±0.22 0.00±0.00 1.66±0.11 3.80±2.19 128.36±17.32 8.66±1.27 6.89±1.03 150.08±17.77 24.03±3.83 

S5 0.00±0.00 0.12±0.04 1.20±0.07 0.08±0.02 2.12±0.13 0.10±0.02 0.65±0.03 4.27±0.01 28.27±1.94 

P6 1.44±0.07 1.18±0.15 0.77±0.01 12.58±1.37 72.44±0.12 5.29±0.11 9.58±0.30 103.27±1.50 25.50±2.17 

S6 0.01±0.01 1.01±0.05 0.32±0.00 0.46±0.10 1.38±0.09 0.05±0.01 0.22±0.05 3.45±0.02 31.67±0.42 

Values expressed in mg/g DW are means ± SD of 3 independent experiments. 

  



Table S2: Pearson correlation coefficient between PAL, CHS, POX and LAC activities determined during S. 

marianum. 

 PAL CHS POX LAC 

PAL     

CHS 0.969**    

POX 0.995*** 0.969**   
LAC -0.522 -0.444 -0.487  

 

** p < 0.01, *** p < 0.001 

  



Table S3: Primers and characteristics of the genes used for gene references selection for RT-qPCR analysis in 

maturing fruit of S. marianum. 

 

 

  

Gene description
Primer Sequence

(Forward/Reverse Primer)

Amplicon

length (bp)

Fusion 

temperature (°C)
Identity percentage 

of Arabidopsis

Arabidopsis

orthologue

Contigs 

Silybum 

marianum

Actin (ACT)
5’ -TTCAGGCTGTTCTTTCTCTG- 3’

155 82.06 87 NM 00133666 141335
5’ -TGCTGGCCGTGACTTGACTG- 3’

Cyclophilin (CYC)
5’ -TGATTGCGGTCAACTTTCTTAG- 3’

120 87.94 92 AK228231 175903
5’ -CTTCATGAATCTTCGTTCATACATG- 3’

Elongation Factor 1-α (EF1A)
5’ -GCATCCAACTTCACTTCTCA- 3’

140 91.76 85 AK226639 223085
5’ -ACCAAGATTGACCGTAGGTC- 3’

Elongation Factor 2 (EF2)
5’ -GTGGGGCCGAGATCGTGGT- 3’

109 88.37 75 NM 001338012 65194
5’ -CCTAACAAACACAACCGTTT- 3’

Eukaryotic translation 

initiation Factor 1 (ETIF1)

5’ -TCTCGTCGGACTTCGTGATT- 3’
145 74.15 81 NM 122959 64211

5’ -TTGTCGGTGGAATTGATGAT- 3’

Eukaryotic translation 

initiation Factor 3E (ETIF3E)

5’ -CTACTGCAGAATACACGAGC- 3’
131 87.55 71 AYY735589 114663

5’ -ATTACCTTTTAGGGTTCAAG- 3’

Eukaryotic translation 

initiation Factor 3H (ETIF3H)

5’ -AATCTTGAATTGAACTAAAGA- 3’
166 80.65 90 NM 100960 201771

5’ -TGAGATGTTTGAGGGAAAAC- 3’

Eukaryotic translation 

initiation Factor 4E (ETIF4E)

5’ -TGTGGTTTGAAACTCTGATG- 3’
145 79.42 77 NM 203123 194119

5’ - AATGAGGCAGCTCAGGTGTG- 3’

Eukaryotic translation 

initiation Factor 5A (ETIF5A)

5’ -TTCCACATGTTAATCGTACC- 3’
158 82.84 78 NM 105608 7686

5’ -TGGTTTTGCCGAGGGAAAG- 3’

Glyceraldehyde 3-phosphate 

deshydroigenase (GAPDH)

5’ -AGGTTCTGCCTGCGCTTAAT- 3’
138 80.06 76 KX086568 101004

5’ -CAAGGCTGCTATCAAGTAAG- 3’

Ubiquitin (UBI)
5’ -TTGAGAGGTGGTATGCAGAT- 3’

114 83.36 91 U84968 31518
5’ -CAAAGATCCAAGACAAGGAA- 3’

Ubiquitin extension protein

(UBI2)

5’ -CAAGATCCAAGACTGAAGA- 3’
174 74.11 88 NM 001202839 30458

5’ -AGTCAACTCTTCACCTTGTCC- 3’



Table S4: Primers and characteristics of the SILM biosynthetic genes and ABA biosynthetic and signalling genes 

used for gene expression by RT-qPCR analysis in maturing fruit of S. marianum. 



Table S5: List of cis-acting elements located in the SILM biosynthetic gene promoter regions 

 

 

 


