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Supplemental Figure 1. Phylogenetic analysis of bZIP family members in rice.
(A) Phylogenetic tree of bZIP65 and its homologs. Tree was built using maximum likelihood analysis and a bootstrap of 1000 replications. Scale bar indicates the average number of amino acid substitutions per site.
(B) Sequence alignments of bZIP71 and bZIP65. Identical, conserve and similar amino acid are shaded in black and gray, respectively.
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Supplemental Figure 2. Characterization of bZIP65 OE plants, and bzip65 mutant in SJ2 background. 
(A) RT-qPCR analysis of bZIP65 transcriptional level in different bZIP65 OE lines and SJ2. The expression level in SJ2 was set as “1”, data was shown as means ± SE (n=3). 
(B) Sequencing chromatograms of bzip65 in SJ2, inverted triangle means deletion or insertion as indicated.































[image: ][image: ][image: ]Supplemental Figure 3.  bZIP65 are flowering repressors.
 Rhythmic expression patterns of Hd3a (A) and RFT1 (B) in bZIP65 OE plants and SJ2 under LD conditions. Black and white boxes denote dark and light periods, respectively. Rice UBIQUITIN gene was used as the internal control. Data are means ± SE (n=3). ZT, zeitgeber time.
A
B
0.2
0.1
0.3
 0
RFT1/UBQ
0.3
0.2
0.1
 0
Hd3a /UBQ
0.4
SJ2
bZIP65 OE-1
0   4    8   12  16  20 (ZT) 
0   4    8   12   16  20 (ZT) 












































Supplemental Figure 4.  Expression profiles of bZIP65.
(A) and (B) Rhythmic expression patterns of bZIP65 and Ehd1 in SJ2 under LD (A) and SD (B) conditions. Black and white boxes denote dark and light periods, respectively. Rice UBIQUITIN gene was used as the internal control. Data are means ± SE (n=3). ZT, zeitgeber time.
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	Primer name
	Primers sequence(5'-3')

	For the generation of bZIP OE plants
	1300-bZIP65-Flag-F
	ACGATGATAAGGGCGGTACCATGACCCTGTCAGGTGGGAC

	
	1300-bZIP65-Flag-R
	AGGCTACGTAGGATCCGCACTGGTACAGAAACTG

	For the generation of mutants
	U3-bZIP65-LP
	GGCATCAGGTGGGACCCTGTCAAG

	
	U3-bZIP65-RP
	AAACCTTGACAGGGTCCCACCTGA

	
	U6a-bZIP65-LP
	GCCGAGAGTCGGCAAAGAGGTCT

	
	U6a-bZIP65-RP
	AAACAGACCTCTTTGCCGACTCT

	For the identification of mutants
	bZIP65-Sequencing-F
	TCTCCGTCGTCTTCCTTTAC

	
	bZIP65-Sequencing-R
	CCGTGTGCATTATTGGAGTT

	For RT-qPCR
	bZIP65-QRT-F
	CTGTCAAGCGGGATAACCTC

	
	bZIP65-QRT-R
	CAACTGGTTCACCTGTGAGG

	
	RFT1-QRT-F 
	TGACCTAGATTCAAAGTCTAATCCTT

	
	RFT1-QRT-R 
	TGCCGGCCATGTCAAATTAATAAC

	
	Hd3a-QRT-F
	GCTCACTATCATCATCCAGCATG

	
	Hd3a-QRT-R 
	CCTTGCTCAGCTATTTAATTGCATAA

	
	Ehd1-QRT-F
	ATGGCTTCAAGTGGAGACAC

	
	Ehd1-QRT-R 
	ATATTGATGGAGGATGACCG

	
	ubiquitin-F
	ACCACTTCGACCGCCACTACT

	
	ubiquitin-R
	ACGCCTAAGCCTGCTGGTT

	For EMSA
	Ehd1-Abox-F
	GCTGCAAATATGCAGGGGTACGTATCCAAATATATCATATAC

	
	Ehd1-Abox-R
	GTATATGATATATTTGGATACGTACCCCTGCATATTTGCAGC

	
	Ehd1-Abox-mut-F
	GCTGCAAATATGCAGGGGCCCCCCTCCAAATATATCATATAC

	
	Ehd1-Abox-mut-R
	GTATATGATATATTTGGAGGGGGGCCCCTGCATATTTGCAGC

	
	GST-bZIP65-F
	CCGCGTGGATCCCCGGAATTCATGACCCTGTCAGGTGGGAC

	
	GST-bZIP65-R
	GTCACGATGCGGCCGCTCGAGGCACTGGTACAGAAACTG

	For yeast one-hybrid assay
	AD-bZIP65-F
	GCCATGGAGGCCAGTGAATTC ATGACCCTGTCAGGTGGGAC

	
	AD-bZIP65-R
	ACGATTCATCTGCAGCTCGAG GCACTGGTACAGAAACTG

	
	PAbAi-Ehd1pro-F
	AAATGATGAATTGAAAAGCTTATATTCTCGCCTACGCCGAC

	
	PAbAi-Ehd1pro-R
	ATACAGAGCACATGCCTCGAGTATTATAACCTAATTAGGAGAAAAC

	For transient transcription Dual-Luciferas assays
	PRT107-bZIP65-F
	CGCTCTAGAACTAGTGGATCCATGACCCTGTCAGGTGGGAC

	
	PRT107-bZIP65-R
	TTTGCGGAGTACCCGGGTACCGCACTGGTACAGAAACTG

	
	pGreenⅡ0800-luc-Ehd1pro-F
	GGGCCCCCCCTCGAGGTCGACATATTCTCGCCTACGCCGAC

	
	pGreenⅡ0800-luc-Ehd1pro-R
	CGCTCTAGAACTAGTGGATCCCCATAAGGCCACAGCTCTCG

	For LCI assay
	nLUC-SDG711-F
	ACGGGGGACGAGCTCGGTACCATGGCTGGCGATTCCCGAAATG

	
	nLUC-SDG711-R
	CGCGTACGAGATCTGGTCGACGTGGGCGAGCTTCTTTGCTCTCC

	
	nLUC-FIE2-F
	ACGGGGGACGAGCTCGGTACCATGGCGAAGCTGGGGCCGGG

	
	nLUC-FIE2-R
	CGCGTACGAGATCTGGTCGACTGCTTTTGGATGGTCCACTT

	
	cLUC-bZIP65-F
	TACGCGTCCCGGGGCGGTACCATGACCCTGTCAGGTGGGAC

	
	cLUC-bZIP65-F
	ACGAAAGCTCTGCAGGTCGACGCACTGGTACAGAAACTG

	For ChIP-qPCR
	Ehd1 Pro-1-F
	GCACTCTGGCCCCTGGATTA

	
	Ehd1 Pro-1-R
	ATATAGCCAGAGCTCCCAGC

	
	Ehd1 Pro-2-F
	TGGAGGAGGAACATTCATAC

	
	Ehd1 Pro-2-R
	AATCACCAAAGCTAGCCTGC

	
	Ehd1 Pro-3-F
	TTACAACCCACCATTAACTG

	
	Ehd1 Pro-3-R
	CCTTTGCTGAGAAATGTTGA

	
	Ehd1 Pro-4-F
	TGCAAATATGCAGGGGTACG

	
	Ehd1 Pro-4-R
	ATCACCTCCATGCATGAGCAA

	
	Ehd1 Pro-5-F
	TGTTTGGTTTGTTTTGCCTG

	
	Ehd1 Pro-5-R
	CGAAAACTCGTATGTCTGCA

	
	Ehd1 Pro-6-F
	ACCTTAGCCAAAGGAGTCAG

	
	Ehd1 Pro-6-R
	GATGCATGGAATGCGCGTGC

	
	Ehd1 Pro-7-F
	ATATATGGTGCACGCGCATT

	
	Ehd1 Pro-7-R
	CGACTACATCTGCTTCTCCGT
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Materials and methods

Rice materials and growth conditions 
Songjing 2 (Oryza sativa) cultivars was used for Agrobacterium-mediated co-cultivation transformation experiments, as described previously (Tian et al., 2015). Plants were grown in Harbin (45°N) in the greenhouse at 28°C for 14 h (day)/10 h (night) as LD condition and 10 h (day)/14 h (night) as SD condition. Heading dates were recorded from sowing to the appearance of the first panicle (Li et al., 2015).
Plasmid construction
The coding sequence of bZIP65 were amplified and inserted into the pCAMBIA1300-221-3xFlag vector to generate the overexpression constructs. The target sequence of bZIP65 gene-specific were selected and ligated into the CRISPR/Cas9 binary vectors pYLCRISPR/Cas9Pubi-H (Ma et al., 2015).
Rice Transformation and Mutation Detection
The overexpression and CRISPR/Cas9 constructs were introduced into Agrobacterium tumefaciens strain EHA105 by heat-shock and transformed into Songjing2(SJ2) background as described previously (Tian et al., 2015). For all transgenic plants, the mutation site or expression level of bZIP65 was examined by DNA sequencing and RT-qPCR.
Gene expression analysis
For diurnal expression of heading date related gene, SJ2 and bZIP65 OE plants were grown for 40 days under LD or SD conditions, and samples were collected every four hours from the beginning of the light period. Total RNA was extracted using TRIzol (Invitrogen). cDNA was synthesized from 1.5 µg of total RNA using PrimeScript™ 1st Strand cDNA Synthesis Kit (Takara). Real-time PCR was performed with SYBR Green PCR master mix (TransGen). Data were collected using LightCycler480 II real-time PCR detector. All expressions were normalized against the ubiquitin gene (Os01g0328400). The primers used are listed at Supplemental Table 1. Three biological repeats were performed for each analysis. 
Electrophoretic mobility shift assays (EMSA)
The coding regions of bZIP65 was ligated into the pGEX-4T-3 vector to generate GST-bZIP65 recombinant construct. The recombinant protein were expressed in Escherichia coli strain BL21 and purified with Glutathione Sepharose Beads. 42 bp A-box (TACGTA) containing region of Ehd1 promoter was used as probe. Wild type and mutated probes (A-box TACGTA was mutated to CCCCCC) were synthesized and labeled with biotin using EMSA Probe Biotin Labeling Kit (Beyotime, Cat No GS008). EMSA was performed using a Chemiluminescent EMSA kit (Beyotime, Cat No GS009). Primers used for these constructs and probe sequences are shown in Supplemental Table 1.
Yeast one-hybrid assay 
[bookmark: OLE_LINK4]For yeast one-hybrid assay, the coding regions of bZIP65 was amplified and cloned into the pGADT7 vector (Clontech). 1404 bp Ehd1 promoter were amplified and cloned into pAbAi to generate Ehd1Pro:AUR1-C reporter. The above constructs were co-transformed into yeast strain Y1H and selected on SD/-Leu-Ura dropout medium. Different yeast strains were grown on SD/-Leu-Ura plates containing 100 mM Aureobasidin A (Cat. No. 630466) for 3 days. Primers used for these constructs are shown in Supplemental Table 1.
Protoplast transient transformation assays
[bookmark: OLE_LINK1]GFP and bZIP65 was ligated into the pRT107 vector to generate the 35SPro:GFP or 35SPro:bZIP65 and used as the effectors. The 1404 bp promoter of Ehd1 was cloned into pGreenⅡ0800-LUC as the reporter(Supplemental Table 1). Rice protoplasts were isolated from stem and sheath tissues of young WT seedlings. Firefly LUC and REN activities were measured with a Dual-Luciferase reporter assay kit (Beyotime, RG027) using a GloMax 20/20 luminometer (Promega). The LUC activity was normalized to REN activity and LUC/REN ratios were calculated. For each plasmid combination, three independent transformations were performed. Values are means ± SE of three biological repeats.
Chromatin immunoprecipitation (ChIP)-qPCR
bZIP65-OE and bzip65 were used for ChIP assay as previously described (Tian et al., 2017). Briefly, leaf tissues from heading stage were harvested and cross-linked by 1% formaldehyde under vacuum for 30 min. The sample was ground to a powder in liquid nitrogen and used to isolate nuclei. Anti-H3K27me3 (Abmart, ab6002) were used for immunoprecipitation. Chromatin precipitated without antibody was used as a control. The precipitated DNA was analyzed by qPCR using primers listed in Supplemental Table 1.
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