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Dynamic changes analysis of genes related to early bolting and flowering

in Peucedanum praeruptorum based on transcriptome sequencing
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Abstract The traditional Chinese medicine Peucedanum praeruptorum is usually used in medicine with its roots. The
early bolting and early flowering often occurs in artificial planting and leads to rapid lignification of roots, the active
ingredient content decreased sharply. However, the cause and mechanism of this appearance have not been clarified.
Transcriptome sequencing was completed using experimental samples from three different growth stages: non-bolting,
bolting and flowering. A total of 83505 transcripts were identified, of which 12623 genes were significantly different.
Further enrichment of distinct genes showed that the pathways closely related to early flowering include photosynthesis-
antenna protein, plant hormone signal transduction and circadian rhythm pathway. Through comparative database
analysis, 91 differential expressed genes (DEGs) were identified. Based on the significance of expression level variations,
12 candidate genes (SOCI-1, SOCI-2, DFC, FT, VRNI, PHYA, COL9, FLD, FCA, RGL2, EMF2, EFL4) were
subsequently selected for qRT-PCR validation. The verification results demonstrated a high degree of consistency with
transcriptome sequencing data, suggesting these 12 genes may be associated with early bolting and flowering mechanisms.
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HAERTEA (Peucedanum praeruptorum) R Z4F 4%
FHIWY) , J& TAIEEL (Apiaceae) Bl H & (Peucedanum).
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WAL A it 2 10 T3 2H 22 ( Control ) 4111 22 15 T iy
2l 21 (Bolting) A1 FF 1€ ] T %t 48 ¥ (Inflorescence ).

Control ZH [ (it iy 44 *4 PNF1,PNF2 PNF3; Bolting
20 1) i 44 5 PB1. PB2 . PB3; Inflorescence ZH I #F /i
144 4 PIF1 \PIF2 PIF3.
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QuantStudio 3 3G RE 1 PCRAL(ZEE Applied
Biosystems ).

Trizol , HiScript III RT SuperMix for qPCR (+gDNA
wiper) J& 7| & . Cham(Q) Universal SYBR qPCR Master
Mix 12075 G (O [ e ).
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HiScript III RT SuperMix for qPCR {51 & #£17 cDNA
J ¥ 5%, K H Cham() Universal SYBR qPCR Master
Mix J2X 751) 65 4G 0 5 P i) R 3K 5, A UBCY (ubiquitin-
conjugating enzyme 9) 3& [/ A N 2, ffi F SnapGene
BRAF D RNA-seq 208 TR P8 19 12 S FE DB 7
PESIH) (3R 1), SR RN : cDNA B (¢DNA J
FiBE104%) 1 pl, 10 wmol/L 1E X [ 5445 0.4 pL,
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Tab. 1 Primers for verifying the expression patterns of flowering-related genes

FEH D B 24K I F(5-3") SIHR5-3")
Unigene20328_All 50CI-1 CTAGAGGCAAGCTCCATGAAT CTACGTCCAGTCTTAAGTCTCTGC
CL1876.contig2_All 50CI1-2 GCCAGTTCAAGCATGCAC TCTTCTATCTCTGAAGAACTTCAACG
CL1958.contigl _All DFC AGGAGCTGTGTGCATCCA GAAACGTAGTTAAGAGTGGAAACG
Unigene16691_All FT TCTGTGGATTCCGCTCGATG GAGAGTCTGAACCTAGTGAACC
CL10280.contig2_All VRN1 GTTTGTTTCTTTTGCAGCTCGA CCATATATGTGTAATCCGGTAGGAG
CL2408.contig2_All PHYA GCTCCACATAGTTGCCATCTACAATA CGAATCACCACACGGTATTGTGTT
CL10784.contig2_All COL9 TACAACTGACCAGATGTTCCTCA CGTATGGAATGAGAGAAGAGCTTGAA
CL5372.contig_All FLD CCAGATTTGGACACGAAAGTG AGGTAAACTATACCCTCCCC
Unigene22176_All FCA CAGCAAGTTCCTCCAAACC ACTAGGGAGTGCTAATGGTCG
Unigene14074_All RGL2 AAGATTGTATGGAACGCAGCAA CTCAAGAACGTGTGAACTATCTCTA
Unigene9224_All EMF2 TCGAACACTACTGCAGAAGAGAC CGAACTACTAAAGCACCTACAATGG
CL11544.contig2_All EFIL4 ATCAACCACCCTCCTTATGTTGT TTTACAGACCTGATGGAACGGT
Reference gene UBC9 CTCGAAGCGGATCTTGAAGGAG GGACTGTCAGGTATACGCCCAC
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22138 51593 57.54 Gb Clean reads. 97 RE S Y
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B Fb 1 e 5 L ik 5] 78.26%. 1E 83505 ANE st A, iy
NR . NT., Pfam #1 GO 4 54 12 16 & V8 B 1 L 461 i
K(F2). W7 I3, 1 2 5 2215 B F
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P11 B0 $ fy FPKM {H (fragments per kilobase
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Tab. 2 Transcripts annotated using public databases

Bl e A BT 5 L/ %
All 83,505 82.10
NR 65,354 78.26
NT 57,259 68.57

SwissProt 47,908 57.37
KOG 39,605 47.43

KEGG 48,157 57.67

GO 49,875 59.73
Pfam 50,689 60.70

of exon model per million mapped fragments , 4 . -4
TR SE  BCE T EE) X FPKM (FPKM<T FPKM 1~
10, FPKM=>10) 9 = A i LA T 2R E H I SEi T
SER RoRTEIT AL BER IR A B D K 2 6, e 42
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Fig. 1 Gene quantification and sample correlation analysis
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Fig. 2 Analysis of differentially expressed genes Among different samples
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Fig. 3 Analysis of differentially expressed genes using GO and KEGG databases
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Fig. 4 GO and KEGG enrichment of significantly differentially expressed genes
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