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Analysis of differentially expressed genes related to bolting in stem lettuce
based on transcriptome data

WU Yi, SUN Xue-mei, YANG Shi-peng, TAN Long, WANG Li-hui
(Academy of Agriculture and Forestry Sciences, Qinghai University, Qinghai Key Laboratory of Vegetable Genetics and Physiology, Xining 810016, China)

Abstract: To explore the key genes influencing bolting in stem lettuce, high-throughput transcriptome sequencing
was employed to study the differentially expressed genes during the organ harvesting and bolting periods of stem lettuce. The
results revealed that there were 6 754 differentially expressed genes in stem lettuce germplasm resource No.1 during the or-
gan harvesting period and bolting period, while stem lettuce germplasm resource No.3 had 5 444 differentially expressed
genes during these periods. Gene ontology (GO) functional enrichment analysis indicated that differentially expressed genes
were mainly enriched in GO entries such as binding, catalytic activity, cellular processes, metabolic processes, and cellu-

lar anatomical entities. Kyoto encyclopedia of genes and

i3S B H7.2023-03-21 genomes ( KEGG) pathway enrichment analysis showed
ESTE . T9E 2L AT SR 501 H (2022-71-745) ; M5 & that stem lettuce germplasm resource No.1 and stem lettuce
SUBEAIH (2022YFD1602400) germplasm resource No.3 had 133 and 129 KEGG metabol-
YEERN R —(1998-) , 7 WG D5 A B #F5E 4R, 35 ic pathways respectively, with 128 metabolic pathways an-
FHEFBEFFIIF . (E-mail ) wayi77abe@ 163.com notated in both germplasm resources. KEGG metabolic

BIRESE : £ E, (E-mail ) ghwlhwlh@ 126.com pathways with a relatively higher enrichment of differential-
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ly expressed genes included biosynthesis of secondary metabolites, plant hormone signal transduction, and plant-pathogen

interactions. Transcription factor analysis revealed that most of the differentially expressed genes during the organ harvesting

and bolting periods of stem lettuce belonged to transcription factor families such as AP2/ERF, bHLH, bZIP, C2H2,

MYB, NAC and WRKY. Comprehensive analysis results indicated that there were numerous differentially expressed genes

in transcription factor families such as AP2/ERF, WRKY, bHLH, as well as pathways involving biosynthesis of secondary

metabolites and plant hormone signal transduction. It was speculated that these transcription factor families and metabolic

pathways could participate in the regulatory network of bolting in stem lettuce. These results can provide scientific basis for

understanding the genes related to bolting in stem lettuce and their molecular mechanisms.
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Table 1 Grouping of stem lettuce samples
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Table 2 Transcriptome sequencing data
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72-2 6.80 94.21 90.89 46 776 390 45 306 996 0.03 96.94 91.51 44.51
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Fig.1 Principal component analysis of samples
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Table 3 Statistics of differentially expressed genes
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Fig.2 Cluster analysis result of differentially expressed genes
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Fig.3 Venn diagram of differentially expressed genes
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Fig.4 Gene ontology ( GO) functional classification of differentially expressed genes
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Table 4 The top 20 Kyoto encyclopedia of genes and genomes ( KEGG) pathways enriched by differentially expressed genes in the comparison
group of Z1 and Z3

PRI B 2 5 AR [ 24 FR ) S )
k04626 FE -9 IR A AR 356 283 73
ko04016 24 ZUFHAL TR (1 ( MAPK) {55 5 SR 2408 212 145 67
k003010 VTS 231 8 223
k000500 TR AT 95 34 61
k002010 PRI = WEIR (ATP) 256 & U (ABC) iz fii 4 53 39 14
k04075 MY ERFE TS 237 138 99
ko00908 FREMEYE 31 25 6
ko00902 HREAAL AW A B L 10 5 5
ko04712 BRI 60 36 24
ko00909 A2 i A =05 1 AR 37 27 10
k000591 DA Zier 10 6 4
ko00053 U LR AR A 29 15 14

ko00073 FA AR BRI B 9 AR AR 22 11 11
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Table 5 The top 20 Kyoto encyclopedia of genes and genomes ( KEGG) pathways enriched by differentially expressed genes in the comparison

group of Z2 and Z4
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a3, : TAZ; a5 : BES1; asq: CSD; a3, : DDT; asg : GARP-G2-like; a3y : GNAT; ay : MADS-M-type; a,, : PHD; ay, : Pseudo ARR-B; a,;: RWP-RK; ay, :
SET;a,5 : SWI/SNF-BAF60b;a,4 : C2C2-YABBY ; a4, : E2F-DP; a5 : GARP-ARR-B; a 9 : HB-KNOX; a5 : Jumonji; as; : NF-YA; a5, : PLATZ; ag; : Tri-
helix; as, : Alfin-like ; ass : AP2/ERF-RAV; agq: ARID; as; : BBR-BPC; asq : C2C2-LSDj; agy : CAMTA 5 ag: CPP;ag, : DBB; ag, : DBP; ag: EIL; ag, :
FAR1;ag5 : GeBP ;a4 : HB-other; ag; : INS1; ag : LUG; ag : NF-YBj; ay : S1Fa-like; a;, : SRS; a;, : SWI/SNF-SWI3; a;; : TUB; ay, : Whirly; b, : AP2/
ERF-ERF;b, :bHLH; by : MYB; b, : WRKY ; by : NAC; b : Others; b, : C2C2-Dof; by : MYB-related ; by : bZIP; b,y : C2H2; b, : MADS-MIKC; b, :
GARP-G2-like; b 5 : SBP; by, : Trihelix; b5 : C2C2-CO-like; b ¢ : C2C2-GATA ;b ; : GRAS; b (s : LOB; by : AP2/ERF-AP2; b, : AUX/TAA; b,, : GRF;
by, :HSF;by; : C3H; b,y : GNAT; bys : HB-HD-ZIP ; by : NF-YA; by, : OFP; byg : SET; byg : B3; by : B3-ARF; by, : HB-BELL; by, : TCP; by : Tify; b,
BES1;bss : Jumonji; byg : MADS-M-type; by, : PHD; byg : SNF2; bsg: DBP; by : mTERF; by, : Pseudo ARR-B; by, : TAZ; b,;: TRAF; by, : AP2/ERF-
RAV;b,s : BBR-BPC; b,q : C2C2-YABBY ; by, : DDT; byg: EIL; by : IWS1; by, : PLATZ; by, : zf-HD 5 b, : ARID; bgy : C2C2-LSD; bg, : CAMTA ; bss -
CSD;bsg : DBB; by, : E2F-DP 5 bgg : FART; bgy : GARP-ARR-B; by : HB-KNOX; by, : HB-other; by, : HB-WOX; bg; : MBF1; by : NF-X1; bgs : NF-YB;
bes : RWP-RK;by; : TUB;bgg : ULT
5 EFREEREIRETETRE

Fig.5 Transcription factor families corresponding to differentially expressed genes
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