
Table 1 Suppl. Degenerate primers used in this research and their amplification products. 

 

Gene Primer sequence (5'-3') Amplicon size [bp] Tm [C] 

CAD F:CGCNGGBGTGACHGTGTACAG  
R:CCADCATCTCCTCHGTYTCCTTCA 

  443 60.0 

CCR F:GACGARTCYTGYTGGAGYGA 
R:CCRGTSARRTACTTGAGGATGTG 

  199 52.0 

F5H F:ACTAYGGDCCBTTYTGGCG  
R:GGTTTCATNCCRTCRGGYAA 

1108 50.0 

COMT F:GCCATYGARCTBGRCCTBCT 
R:AACATGTCBCCDCCVACRTG 

  641 55.0 

CCOAOMT F:GCCAARAASACMATGGARAT  
R:CRGCVAGDGCCTTGTTGAG 

  436 52.0 

 

 

Table 2 Suppl. Primers used in this research and their amplification products. 

 

Gene Primer sequence (5'-3') Amplicon size [bp] Tm [C] 

PAL F:AGAGCACGGTGAAGAACACGGTA 
R:ACACATACTCCCTGTCCACAACTC 

129 60.20 

4CL F:GAGGAAGCCAGATTATGAAAGGTT 
R:TTGTCATCTACTAATCCAATGTCGC 

109 57.30 

C3H F:TATCCCGTTGAAGAGGAGGCATT 
R:GCGGTGTGCTCCTCAATGATA 

  83 61.60 

C4H F:TAGGCAAGGGAGTCCAGATAACC 
R:TGCCATTCGGAGCCTTAGAGT 

  92 58.90 

CAD F:CTCCCTATGAAACTCCCTGTTATGC 
R:AGACTACATTATTGATACCGTGCCG 

171 58.94 

CCR F:CGGCAGTGAATGGAACTAAGAAC 
R:TCAACGACGGCATCTGGACT 

127 57.45 

F5H F:TACGGAAACTGTAGCATCGGG 
R:TTGATGACGCACCGAAAGTAG 

164 55.85 

COMT F:TCTGTCATCAGTTGCTCCGTCA 
R:CTGGAGCAATCTGAGCAACG 

132 57.45 

CCOAOMT F:GCCTTGCCCGTTCTTGAT 
R:AGCCGATGACTCCTCCTACC 

145 56.00 

 

 

 



 

Fig. 1 Suppl. Simplified view of the most favoured lignin biosynthetic pathway in angiosperms. Bold font marks the gene which was 

researched in this article. PAL - phenylalanine ammonia-lyase, C4H - cinnamate 4-hydroxylase, 4CL - 4-coumarate: coenzyme A  

ligase, C3H - p-coumarate 3-hydroxylase, CCoAOMT - caffeoyl-CoAO-methyltransferase, CCR - cinnamoyl-CoA reductase, F5H - 

ferulate 5-hydroxylase, COMT - caffeic acid O-methyltransferase, and CAD - cinnamyl alcohol dehydrogenase.  

 

 

Fig. 2 Suppl. Amino acid sequence of CAD (cinnamyl alcohol dehydrogenase) was initially aligned by MEGA6 using default 

parameters, and followed by manual alignment. Conservative sequences are highlighted by black and grey shading. Numbers and 

asterisks indicate the position from the start codon. Sequences used: Fagopyrum esculentum CAD, Arabidopsis thaliana CAD 

(NM_119587.3), Glycine max CAD (XM_006589573.1), Morus notabilis CAD (XM_010097985.1), Populus tomentosa CAD 

(KP769982.1), Populus tremuloides CAD (AF217957.1).  

 



 

Fig. 3 Suppl. Amino acid sequence of CCoAOMT (caffeoyl-CoAO-methyltransferase ) was initially aligned by MEGA6 using default 

parameters, and followed by manual alignment. Conservative sequences are highlighted by black and grey shading. Numbers and 

asterisks indicate the position from the start codon. Sequences used: Fagopyrum esculentum CCOAOMT, Camellia sinensis 

CCoAOMT (JQ790527.1), Dimocarpus longan CCoAOMT (JN093023.1), Eucalyptus camaldulensis CCoAOMT (HM106291.1), 

Fragaria vesca CCoAOMT (XM_004290547.2), Gossypium raimondii CCoAOMT (XM_012606685.1), Lonicera japonica 

CCoAOMT (JX848693.1), Vitis vinifera CCoAOMT (LOC100233087).  

 



 

Fig. 4 Suppl. Amino acid sequence of F5H (ferulate 5-hydroxylase ) was initially aligned by MEGA6 using default parameters, and 

followed by manual alignment. Conservative sequences are highlighted by black and grey shading. Numbers and asterisks indicate the 

position from the start codon. Sequences used: Fagopyrum esculentum F5H, Gossypium raimondii F5H (XM_012602276.1), 

Leucaena. leucocephala F5H (EF569596.1), Phoenix dactylifera F5H (XM_008793428.1), Trapa bicornis F5H (KT211245.1).  

 

 

 

Fig. 5 Suppl. Amino acid sequence of CCR (cinnamoyl-CoA reductase ) was initially aligned by MEGA6 using default parameters, and 

followed by manual alignment. Conservative sequences are highlighted by black and grey shading. Numbers and asterisks indicate the 

position from the start codon.. Sequences used: Fagopyrum esculentum CRR, Populus euphratica CCR (XM_011022315.1), Populus. 

tomentosa CCR (KC236912.1), Populus tremuloides CCR (AF217958.1), Populus trichocarpa CCR (AJ224986.1), Prunus mume 

CCR (XM_008230569.1), Vitis vinifera CCR (XM_002273418.2). 

 

 



 

Fig. 6 Suppl. Amino acid sequence of COMT (caffeic acid O-methyltransferase) was initially aligned by MEGA6 using default 

parameters, and followed by manual alignment. Conservative sequences are highlighted by black and grey shading. Numbers and 

asterisks indicate the position from the start codon. Sequences used: Fagopyrum esculentum COMT, Elaeis guineensis COMT 

(XM_010936612.1), Hibiscus. cannabinus COMT (JX524277.1), Prunus mume COMT (XM_008245986.1), Theobroma cacao 

COMT (XM_007015052.1), Vitis vinifera COMT (XM_002266863.3).  
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