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Abstract: In this study we isolated and cloned four flowering-related genes from Bupleurum chinense DC.,
named BcSVP, BcPAF1, BcCO, and BcFT. Actin and EF-1a were used as double internal standards to analyze the
spatial and temporal differences in the expression of four genes in different tissues and flowering stages of Bupleurum
chinense DC. gRT-PCR analysis showed that the BcSVP gene was mainly expressed in root, and its relatively
expression level was low. BcPAF1 and BcCO were both highly expressed in different parts, and their relative
expression level showed an increasing trend and then slowly decreasing with the flowering development process.
BcFT was mainly expressed in the stem, and the relatively expression level was increased sharply in the flowering
stage. In summary, four genes related to flowering of Bupleurum chinense DC. were cloned and their relative
expression levels were characterized, laying a foundation for elucidating the molecular mechanisms that regulate
the flowering stage of Bupleurum chinense.
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RIF .

WF TR Y RNA SR EGA T & (DNasel) (db
O VUSEAEY R A R /ZA F]); SYBR Preminx EX Tag™
(ROX) F1 RT Ji e 5% il 77l & (TaKaRa A 7); DNA 43 ¥
& MakerDL2000 - H ¥k |- 4 22 ol ¥ 4 PCR s 3% X 771
[F A LR ORE) ARAR 514 H L4 5 )
THA R AR A TTE .

€28 T EALEA Quant Studio 7Flex 7 )t iE &
PCR X (£ [E ABI); Nano Drop Lite i3 i 5 k% & k6 I 4%
(FE2R K /R); TaKaRa PCRAX [ AWM TIE (KiE) H
PR\ #]]; 5424D iy B 001 (Eppendorf 24 71); Bt ik
HA% A% (Bid-Rad A 7).

SIS AR AT IR AT I Se i A R
M Fpah R, F45-G H AP RAEEE R, FI DNAman8.o
BRA LG AH G A 25 R I 41045 S, BA Primer 5.0 %1
FHE H A5 B 510 (RAR 51 P e A5 2 RGR KT B
W#&1).
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Table 1  Primers designed for gene cloning and real-time PCR detection

Primer name Primer sequence (5'to 3') Annealing temperature/°C
FT-F TCCACTTGTAGTAGGGAGAGTAATAGG 59
FT-R TTATCTTCTTAGACCACCTGAGCC
CO-F GGCAAAATGGGTGATATAATTG 59
CO-R TAAAACGAAGGCACTACTCCGA
PAF1-F ATGTTCAGAAACCAGTACGACACC 60
PAF1-R TCAAATGTCCATAGGAGCTACCTC
SVP-F AAGAAGATAGATAACACTACAGCAAGG 58
SVP-R TAACCCCAACTTGAGGGATGTA
q-FTF TCCACTTGTAGTAGGGACAGTAATAGG 57
g-FTR TCATCACCACCAATGTCAACTCTA
g-COF GGCATACGCAGAAACAAGACCA 59
g-COR AACGAAGGCACTACTCCGAAGC
q-PAF1F TTGGATGAATCTGGAGCACACCT 58
g-PAF1R CAAAGTTTCCCTTCTCGCAAATAGT
g-SVPF ATGTGGCAGAAAAAAGTCATCAAC 56

g-SVPR

CTTCCTCCATTAGTAGCATTCCCT
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Table 2 Reference gene sequence information

Primer name Primer sequence (5'to 3') Annealing temperature/°C
Actin-F TGCCCGATGGTCAAGTTATC 54
Actin-R GGATTCCTGCAGCTTCCATTC

a-tubulin-F TGTTATGCTCACTTGGCAGC 55
a-tubulin-R AGATAGCCTGCCCTCAGACA

B-tubulin-F ATGTTCAGGCGCAAGGCTT 56
p-tubulin-R TCTGCAACCGGGTCATTCAT

Cyclophilin-F AATTCAGGACCGGGAACAAA 54
Cyclophilin-R CACTACCTGCCCAAACACCA

EF-lo-F GAAGGTGACAACATGATTGAGAGG 56
EF-1a-R TGAAGAGGGAGACGAAGAGGTT
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Figure 1
Leaf; 13-16: Flower. M: DNA marker DL2000

Partial RNA gel map. 1-4: Root; 5-8: Stem; 9-12:
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Figure 2 Phylogenetic tree analysis of the deduced amino acid sequence of genes in different species (a: BcSVP; b: BcPAF1; c: BcCO; d:

BCFT)
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Figure 3 Alignment of BcCO deduced amino acid sequence with several other CO proteins
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Figure 4 Alignment of BcSVP deduced amino acid sequence with several other SVP proteins
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Figure 5 Alignment of BcPAF1 deduced amino acid sequence with several other PAF1 proteins
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Figure 6 Alignment of BcFT deduced amino acid sequence with several other FT proteins
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Figure 7 Primer dissolution curve of internal reference gene. G: Root; J: Stem; Y: Leaf; H: Flower. a: Actin; b: a-Tubulin; c: g-Tubulin; d:
Cyclophilin; e: EF-1a
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Figure 8 Expression pattern of genes in different parts of flower development. "P < 0.05, ™P < 0.01,”"P < 0.001,”""P < 0.000 1 vs control

(1-G of each gene was used as a control). G: Root; J: Stem; Y: Leaf; H: Flower; 1: Before flowering; 2: Bud stage; 3: Early flowering; 4: Early

blooming; 5: Mid-blooming; 6: End of bloom; 7: Flower wither period
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