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Table S1. Primers used for sequence analysis 

Primer name Sequence (5'→3') Function Gene ID 
NtPAL-F CTCACTGGTTTTGGTGCTACT QPCR analysis  107792668, 107786762, 107769293, 107761482, 

107831213, 107820497, 107802063, 10780256 NtPAL-R AGGCTGCAACTCGAAAAATC QPCR analysis 
NtC4H-F GGCAATCCCTCTTTTAGTCCC QPCR analysis  107823514, 107812882, 107791262 
NtC4H-R CTCCTACCAACACCAAATGGA QPCR analysis  
Nt4CL-F GAACTCAAATCGAACGAATC QPCR analysis  107803673, 107803813, 107785405, 107814113, 

107797004, 107766072 Nt4CL-R ATGACCCTCCTGAAAATTGTTTAC QPCR analysis 
NtCCR-F CCTCACTGGCTCTGCTAAAACAT QPCR analysis  107786653, 107804645, 107787492, 107816628, 

107770552, 107829067, 107815050 NtCCR-R TTCTCTTGTAGGCTCTTCACCG QPCR analysis  
NtC3H-F CGAATTAGCGAAAGTAGCGAGTTTTG QPCR analysis  107800961 
NtC3H-R GCTAATTGTACTTGTAATGAATATG QPCR analysis 
NtHCT -F CTCAACCCACTCCCAACCAT QPCR analysis  107772942, 107789426, 107826939, 107809545 
NtHCT-R CTCAACCCACTCCCAACCAT QPCR analysis  
NtCCoAOMT-F AATGGTTCTGTGGTGGCTCC QPCR analysis  107770611, 107797097, 104226583, 104229202, 

104241444 NtCCoAOMT-R CGGCGGCACAAGGTAATG QPCR analysis  
NtCOMT-F GATGTTGGAGGTGGTCTTGGA QPCR analysis 107795225, 107809583, 107808034, 107793948, 

107792974 NtCOMT-R CTGGTTTCACTGGTAAAATGGC QPCR analysis 
NtCAD-F GAGGGTATGGCACCAGAACAA QPCR analysis 107816761, 107790741 
NtCAD-R GATGTCCCATTGCCTTTGCTAT QPCR analysis 
NtF5H-F TTCTCTCCAAATCTCGCCGT QPCR analysis 107811350, 107800782, 107799312, 107792945 
NtF5H-R GTTTTCTCATCTGCCGCCA QPCR analysis 
NtPAO-F CTCGTTTTGTACCGGGAC QPCR analysis 

107832568 
NtPAO-R AACCTCACAATCAGCATGGA QPCR analysis  
NtL25- F GCTTTCTTCGTCCCATCA QPCR analysis  L18902 
NtL25-R CCCCAAGTACCCTCGTAT QPCR analysis 
ProNtC3H:GUS-F TACGAGCTCCGAATTAGCGAAAGTAGCGAGTTTTG Vector construction  
ProNtC3H:GUS-R GGACTAGTGGCTAATTGTACTTGTAATGAATATG Vector construction  
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Fig. S1. The characteristics of tobacco leaves at different maturity stages.

  



cgaattagcgaaagtagcgagttttgaacatttgatgcataaaacaaaaaaagagaaaaaaggaataatcatgaaatataat
atgaatgtaataaatgaagtttatataatattattacatctttcctttttaaagatgagagaactttatatttactattaatagtaatga
cgcggagacgccatgagctagcctcgatcgctatccttaccaaaacgggatatgtttgaccattcaaaaattggcattgagat
acgagccgaattttgttatgtcatgcttatttcaaggtgactagctagtctgaaagcaaaatatactttcaaatatttcctaagatc
ttacttattcttaatatgtgtattaccaccaattatctctcaaaaccaagtaaattggggttggatatacatataaattatcaatgtac
atatcgttccatttaaatacatctcaatccaaatctaatacatagttcaaatctccttaattattgatttgatttttatcataaatcgatt
agttttactttggttgttaatatactgcaaccttcatcctttatttgagtttgaaaacatacaatgcgagcttgagcttacacaggta
gagttagtcttaatattgaagttaagacgataatgtattaatttattctattttcgttaaaattagttttgaatttctgttccaattgaga
taaggatggtatgtttgttagctagcttattatcaatatgtcgtcacctactgaataatgcagcagcaagctagatatagtagtag
tcgtagcagctaaatcacactattcgttttagttgaatatttctactcagaatttattgcaaattcacgtaaattttatctgaatgtttc
tttctctaagttcaccaatgatctttttgcattgaaaaatactcagttgttcaacagaaaaatagtgtatcataactcatataagtgg
ttttctctcagctcatttaatggcatcagcaggagacaagatagatataattttttttcttttataaattacatatctttactgaataac
gcgatctcaaaagttagatcaaactagctcctcaatattatgcattgatttaatccaatttacggtatcctaccattctcagcatta
gcaagggtgtttaaattaaaaaatctatacagtgtggttaaaatatttttattatgagataaataaacaatcaccaataacctcaa
aaaaaaaagaaaaaagaaaagaaaagagttgccatttggacagaggcattattactgtcaaagcatttaagagtcaacttgg
tcatgccgtaaattataatttataaatttgtcaaccaaatttatggatcaaagaaataaggcaatccttggataaggtcaatgtct
gttatatatggaataatcaactagctagtaatatatttttgaagtatcgtcagaattgtggtggaatggatagaaactctcaacca
gatgtttcgggttcgatcttcgaaaagaaagtaaacctattaataggaagcgcttcctccctaatggatcttatgcggaacaaa
tataacagattagttgggccctaatgcgaatatcagatatccgcggggaattaaaaaaaagaagaagattcttaaactaggg
gtggtccactcattttcaagttgagcaaaatcataagaatgtgatatggtcataatagttataatcatcgtttctgtcaattcatgat
aatcattaattctatcaaagttaattaaaattttaaaatatataaaaggtacgactttttcttctttaagggaatgaaaaaattggtat
ataaaggggccatagcgtgcctcatatcttcacccacaaacttcccataATG 

Fig. S2. The NtC3H promoter used in the study. 
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