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Abstract: [Objective] Crocus sativus is an important medicinal plant whose dried stigmas possess high
economic value. However, due to its complex triploid genome, F7 homologs have not been systematically

characterized. This study aims to identify key FT homologs involved in floral primordium differentiation,
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thereby providing candidate genes for elucidating flowering mechanisms and molecular breeding in saffron.
[Method] Based on the recently published haplotype-resolved genome, FT genes associated with floral
primordium differentiation were identified and functionally analyzed. Members of the PEBP gene family were
identified through bioinformatics analysis, and a phylogenetic tree was constructed for subfamily classification.
Transcriptome data from key stages of floral primordium differentiation were integrated to identify 5 FT-like
genes potentially involved in this process. [Result] CsatFT2-1 and CsatFT2-2 were continuously upregulated
from the early stages of floral primordium differentiation in flowering apical buds under normal temperature
conditions and exhibited significantly higher expression levels than those in non-flowering buds under low-
temperature conditions. Their expression levels were extremely low or undetectable in non-flowering samples
but gradually increased during floral development. In contrast, CsatF'T3-1, CsatFT3-2, and CsatFT6-1 showed
increasing expression trends, but no obvious differences were observed between flowering and non-flowering
samples, and CsatFT6-1 exhibited overall low expression levels. These results suggested that CsatF'T2 genes
may participate in floral initiation. Among them, CsatFT2-2 showed specifically high expression in flowering
apical buds, indicating an important role in floral primordium differentiation and flowering induction. CsatF72-2
belongs to the flowering-promotive clade and contains a conserved PEBP domain. RT-qPCR analysis showed
that the expression level of CsatFT2-2 increased by approximately 20-fold during flowering induction under
normal temperature conditions but was significantly downregulated under low temperature, drought, and
hypoxic stresses. Subcellular localization analysis reveals that the CsatF'T2-2 protein was localized in the
nucleus and plasma membrane. Heterologous overexpression of CsatF72-2 in Arabidopsis thaliana resulted in
bolting approximately 9 days earlier and reduced rosette leaf number by approximately 54%, further confirming
its flowering-promoting function. [Conclusion] This study systematically reveals the roles of F7 homologs in
flowering regulation in C. sativus and identified CsatFT2-2 as a key positive regulatory gene involved in floral
primordium differentiation, providing an important molecular target for elucidating flowering mechanisms and
molecular breeding in saffron. [Ch, 8 fig. 2 tab. 30 ref.]
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PEBREA RNA J5 BEAT ARG, AR5 i Hlumina -4 AT . RGN 5 B8 25 19 322 3K 3 90 AT



4 RN/ NI NI e 14 2026 4F X A 20 H

HPEUS HEATEE S3HT

{8 F HISAT2 #4K4 reads LXT =S FE A, Fifif5 A StringTie FAFHE 755 SR AR M S . R R K
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SFRIREEE T, DR BA (FDR)<<0.05, Hl|log,Fc| =1 (Fc AFRBRAIAEE) MifkinifE, e
FRFRIRFERPY, R R MY gplots X 22 5 R IR FER HEAT IR /3t . i — DRI R Bffrh
(1 clusterProfiler {1 ¥ 17 U1 A & S 70 M, A4 2 AR IE (GO) 73 A Bt R 2 (4 55 2% [N 24 1 Bk 4= 43
(KEGG) il i 73#r, WEMEBIEN P<1x 107
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Table 1 Primer sequences used in this study
BIR7E2N IEMFIHIG—3) RIAF1HI(5—3")
CsatFTlq ATGAGTAGGGATTCGCTGGTGCTCG AACCTCCCGAGACTGGTACGTCACC
CsatFT2q TGGCTAAACAAACGAGCTACGACTA CAATCACTCTACCAACAACCAAAGG
CsatFT3q ATATGGCCGCAGCTACTAGAGAAAC TCCACCATCACCAGAGTGTAGAAAT
CsatFT2-1q CCGAGGGTCGAGGTCGGAG GCGCATATACCGTTTGCCGTC
CsatFT2-2q CCACCGGTTTGTCTTCATGC CCGACTCCCTCTGACAGTTGA

CsatFT2-2CDSY 1

CsatFT2-233 FiR B AR F

ATGGTTAGGGAGAGGAATCCTTTGG
ACACGGGGGACTCTTGACATGGTTA

GCTCCGGTGGGAGAAGGATTTAA
CCTTTACTAGTCAGATCTACTTAA

GGGAGAGGAATCCT ATCCTTCTCCCACCGGAG
CsatFT2-2F e fr ACACGGGGGACTCTTGACATGGTTA CCTTTACTAGTCAGATCTACAATC
GGGAGAGGAATCCT CTTCTCCCACCGGAGC

144 ¥k HEIRBAEA S BN S ANTEE, CRE-HEE-VK R (FAA) [EE W E € 48 h, FEAT
AL, RS R AR R LY A, VIR R R 8 um, £l . Kik. - a, &
B, R AT W 4 IR

145 AR LERZEAME WG FTERBSIYFH], LIS DNA (gDNA) A1 cDNA S B 317
PCR ¥ 3. EMF AT FTRERFAE, itresEm AR m s Y, HTWEE R RAE Ak, P
B cDNA ¢ 57 Fr B iif DNA B Awe i Il @ b AT mlie, %42 pMD20 T ik, # b K miR
%5 W Escherichia coli DHS5a J&AZ A 4000 . PRk BHPE s By KIG IR 5, $E0RL, P38 2 AH N 14 Bl U107 55,
BV, [ %4 pCAMBIA1302 F RIS IR ZRAK 35S: - Csativus09980.,

146 TzmfaEis  LAPHLLAETIZE cDNA AR 1 Csativus09980 FEIH (1) 2K Gt 7 51 (CDS), i1 7]
U5 H 4] F R OB v B 2= pCAMBIAI302-358::GFP R UG 8 K o 4 J 06 3F o iR 5, #F 5 4 I kL
358::Csativus09980 -GFP 5523 34K 358::GFP 43 |3 i B 5 5% Ak 1 S ARKT I8 Agrobacterium tumefaciens
GV3101 2840, &4 50 mg- L' KABE R M 25 mg: L™ F48FAY Luria-Bertani (LB) & IA 5 756
W 5 A 2 OB AN S BRAR B AAT B S IR R WOGEE D(600) K 0.6~0.8, B A . A5 RAT R T4 B
7% T 2% vh K [10 mmol- L 'MgCl,, 10 mmol-L™" 2-(V-14 ik ) Z £ iR (MES). 100 pmol-L™" Z Bt T 7 fi
(AS), pH 5.7], RAVESZRR AT BIFRIEA 4 IS B3 b TR 22k . 859 48 h )5, FIH
MR BB OIOLE N (GFP) 55, AR pCAMBIA1302-35S::GFP J%t fi>,

147 W@l 2B 54 ¥ 355::Csativus09980-GFP T 20 5 F 38 i v i 7 1k 5 AR AT 1
GV3101, RHEF R YRR Y I AR R R I A7 o WOIR T AR T, 765 25 mg- L7 WIE R 1 MS P4
R R A, IRAS T AR AR . T, 1R AUk T, ARFP T, R T, AXFPFI1 0 2E 245 4l 5 Bk R H
FRAUIIHT o WS 10 578 2 i DR Ak 3 AR A TR 322 3 50 i B PR R 1] o SR SPSS 27.0 474l 37 FE AR
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Figure 2 Phylogenetic and sequence alignment analyses of F7-/ike genes
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Figure 3  Expression-profile analysis of crocus FT-like genes
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Figure 4 Expression patterns of F7-like genes in apical buds and leaves
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