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Identification of key genes involved in anthocyanin biosynthesis in Lactuca
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Abstract: In order to explore the major effective genes regulating anthocyanin synthesis in Lactuca sativa L., this
study analyzed the transcriptome data of Dasusheng ( green) and Zixia( purple). The results showed that a total of 7 232
differentially expressed genes were detected in the comparison group of Dasusheng and Zixia, including 4 214 genes with in-
creased relative expression and 3 018 genes with decreased relative expression. The results of KEGG database enrichment
analysis indicated that the most differentially expressed genes were enriched in the metabolic process, and the enrichment
degrees of the differentially expressed genes in anthocyanin biosynthesis and secondary metabolite-other antibiotic biosynthe-
sis pathways were relatively high. A total of 55 transcription factor families were identified in the comparison group of

Dasusheng and Zixia. Most of the differentially expressed genes belonged to the MYB, bHLH, C,C, and AP2/ERF tran-

scription factor family genes. LOC111917799 with a larger
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absolute value of log, FC was screened out from the MYB

transcription factor genes and named as LsMYBI1. The tran-
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on gene function.
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Table 1 Primers used in this study

ST S (5'3) e
Ls18s-qF GTGAGTGAAGAAGGGCAATG 55
Lsi8s-qR CACTTTCAACCCGATTCACC 55
LsCHI-qF CACCGCTATCGGAGTTTA 54
LsCHI-qR CCGTACTGTGATCCCTTG 53
LsCHS-qF AAGCGAGCACAAGACAGA 55
LsCHS-qR ACTTCCACGACAACGATA 53
LsDFR-qF ACTGTTCGTGACCCTGAT 55
LsDFR-qR CCTTCTATTGTTGGCTTTAT 53
LsF3'5'H-qF TGGCTGAAATAGTAGGGT 53
LsF3'5'H-qR TGGAGTATGTAAACGGAAT 53
LsF3H-qF CTAAGGAATACAGCGAGGTG 55
LsF3H-qR TGAGATCGGGTTGAGGAC 55
PAL-qF CCCATTATCCTACATCGC 53
PAL-qR TCTTTCGGCTGTAACTCG 53
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Table 2 Transcriptome sequencing data

s wmeass Gaarn G & & wiweanseno
7X1 18 906 478 5.67 42.44 98.15 94.32 96.16
7X2 25229 279 7.57 42.14 97.78 93.78 95.19
7X3 22 877 520 6.86 41.94 97.74 93.72 95.39
DSs1 22 395 078 6.72 44.18 97.32 92.98 89.07
DSS2 25999 522 7.80 43.98 97.46 93.36 89.83
DSS3 20 892 956 6.27 44.29 97.56 93.54 89.05
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Fig.1 Cluster analysis results of differentially expressed genes
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Fig.2 GO functional classification of differentially expressed genes
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Table 3 The top 20 pathways with the highest enrichment of differentially expressed genes

R PR 4 B ISR o PRI R
k000908 FORZAEY G 1.546 543 408 0.811 376 618 9
k000130 T2 BRI At 8 2SR A4 A= ) B 1.356 617 025 0.811 376 618 15
k000350 i s R AR 1.370 354 919 0.651 639 625 21
k000900 [ et/ ey 1.481 363 418 0.464 539 149 25
k000430 A B R R IV 2 e R A4 2.062 057 878 0.811 376 618 4
k000500 TE R F RS 1.347 072 986 0.300 716 550 52
k003010 VLS 2.392 442 842 0 168
ko04075 MEFESHS 1.185 550 072 0.587 566 168 89
k000190 AR AL 1.207 217 428 0.811 376 618 37
k000902 AN A YA R 1.874 598 071 0.587 566 168 8
ko00010 TR A/ 52 1.268 110 460 0.587 566 168 46
k000052 BB 1.693 833 257 0.214 081 572 23
k000062 Jigt 15 PR A K 1.568 957 081 0.587 566 168 14
k000073 P AR 5T RS 5T A 6 1.599 872 491 0.771 718 112 9
k000020 Fra G 1.449 884 445 0.587 566 168 18
k000906 KB PREIL 1.841 123 105 0.300 716 550 15
ko01040 ARG TR 9 4= 4 6 1 1.829 244 892 0.469 095 763 11
k000998 A= - oAb AR RS K 3.436 763 130 0.771 718 112 2
k000942 HRZAEYE R 5.155 144 695 0.587 566 168 2
k000592 o= R R 4 1.950 595 290 0.010 017 269 28
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Fig.4 The number of differentially expressed genes enriched in the transcription factor family
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Table 4 Expression of genes related to anthocyanin biosynthesis and metabolism

S e H R e log FC S
PAL LOC111894107 215.358 7 27.239 0 -2.9917 7.91
CHS LOC111882072 354.472 8 0.021 5 -13.519 6 55.89

LOC111883451 36.787 5 6.978 9 -2.401 4
CHI LOC111895243 63.701 6 11.774 1 -2.4423 12.98
LOC111919658 166.294 5 5.942°5 -4.8170
F3H LOC111897600 602.260 8 38.432 5 -3.977 8 15.67
DFR LOC111897350 1 610.296 3 0.4317 -11.856 6 3 729.83
F3'5'H LOC111900983 1.730 5 0.534 1 -1.703 1 2.58
LOC111887493 1.832 8 0.845 2 -1.103 7
MYB LOC111893240 18.684 0 0 -11.672 8 2.55
LOC111917799 1.239 5 0.223 1 -2.444 1
LOC111912895 10.985 7 3.784 4 -1.5450
LOC111906833 18.872 0 8.297 1 -1.189 8
LOC111913882 1.926 0 0.714 1 -1.436 9
LOC111902387 28.998 9 12.699 8 -1.199 2
LOC111906815 12.372°5 5.616 0 -1.1459
LOC111893763 1.242'5 5.718 5 2.180 9
bHLH LOC111892911 43.719 8 3.540 8 -3.6320 11.85
LOC111920837 0.703 1 0.206 7 -1.765 0
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Fig.5 Differences in the expression of key structural genes during anthocyanin biosynthesis
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Fig.6 The fold change of relative expression levels of key struc-
tural genes in the anthocyanin biosynthesis pathway in

the comparison group of Dasusheng and Zixia
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Fig.7 Transient expression of LsMYBI gene in Samsun tobacco
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