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Figure S1. Phylogenetic tree and structures of CCT family genes

The phylogenetic tree was constructed based on the amino acid sequences of the
proteins. The genes in the yellow, green and blue areas belong to the COL, PRR and
CMF subclasses, respectively. Genes labeled in red have been cloned. Rectangles of

different colors represent different domains of the CCT proteins.
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Figure S2. The diurnal expression patterns of major flowering genes in the

OsCCT03 mutant and wild type under SD.

Diurnal expression patterns of Hdl (A), Ehdl (B), Hd3a (C), RFTI (D), Ghd7 (E)
and DTH?2 (F) in oscct03 mutants and wild-type Zhonghua 11 in SD conditions. The
X-axis indicates the time points for sampling, and the Y axis indicates the relative

expression levels of the investigated genes relative to that of UBQ.



Table S1. Primers used for PCR and sequencing CCT family genes in ZH11

Genes Forward primer (F) Reverse primer (R)

OsCCTO01 CCATGTTCCGCCATTCCT TACCGCCCGACCTTCTGT
OsCCT02 CACTCCCATTCGTCCCATAC AGGCGTACATTATCTGCTTGAC
OsCCTO03 GAACCAGGCGTACAACGA GTCCCTTCAATCTGAGTAACAA
OsCCT04 CGTCTTCGAGTCCGTTTC TGATAGCCCAATGTCCCT
OsCCTO05 TCGCTTGCTTGGTTGGTG GGAGCTGTACGACGGTTTGA
OsCCT06 GGCAAAGCGAAGCGAAGAAGA  ACCTCCGACGACGACAACTG
OsCCT07 CCCATGCTCGTAGGGTTGTT TCGCTGTCAAATGAGCTGGT
OsCCTO08 TGGCTGTTCTTGTGGCACTC GCACCTTAGGCGTCGTTGAA
OsCCT09 GCATCCTCATCGTGCTTC CGCTTCTCCCTGTACCTC
OsCCT10 GGACTCTCAAGCCCCATAGC GGCATTGGCAGTCCTGTTTG
OsCCT11 CTTCCCGAGACGATGTTA GCTTCTGGCTATTGAACTAA
OsCCT12 GCTCCTCGGGATCTCCTA GTTTGTCTGGTGGGTTTC
OsCCT13 CCGCATCACCGCCTTCCATT GGGACATTTCGTGGGAGTAGCA
OsCCT14 TGGGTAGGCAGGGTGTTC ATGCTTGCGGAGGTGATA
OsCCT15 AAATACGTGACCGTCCACCC AGAGTACGCATTCTCTGGCG
OsCCT16 TGTGGCTCTGCGAGGTCTG GGTTGATTGCTTACGCTGTGG
OsCCT17 AAAGCCATGTTCCATCCTT CATTCATCGCCTGTTGTG
OsCCT18 TAAGCGAAGTATTATACGAG TTTGAGTAAAGAAGCACC
OsCCT19 AAAATGAGGTGGGTTGCG TGAGGGAGGTGGTGGTGT
OsCCT20 AGGAGGAAGAAGAAGAGGAGTG TCGTAGTTGAGGCTGAGGG
OsCCT21 AGCAAGGCTACTTCGTTC CTATCACCGTGCTGTCTG
OsCCT22 AAGTAGATGGCGGTAATA TCATAAGGGTTGCACTAG
OsCCT23 TCCTAACCTACCCGCCTTCTTC GACCACCGACGACGACATCT
OsCCT24 AAATAACCGAACGGCATCT GCACCTACCACCGAGCAA
OsCCT25 ACAGAGCGGCCAGTGTCT GCATTATCCCTTTCTATTTCCT
OsCCT26 ACAAGCATTTCACAACCCTA TTGCTCGTATTACTTCTCAACA
OsCCT27 CGGTGCTGTGACTTCTGC TTGCCATACTCTTGTCGTTT
OsCCT28 TGGTGCCTCGTCGTCATTCT TGCTTGCTTATCGTCCTTGTGA
OsCCT29 TTGAGGAGATGATGGCAAGCG CCACCACGGAATCAGAAAGC
OsCCT30 TTTGCGAGATGAAGGATG GCACAACTGAGCACGAAC
OsCCT31 GCTTTGCCATTGCTGGAAACAC GGAGGCGTCGTAGTCGGTAAT
OsCCT32 TTCGTTGTCGTCGGTGAACTG TTGTCGCTGCCACTGCTAGA
OsCCT33 AGAGGAAGGTGGTGGACT GAAGGAACGTGCCTAAAT
OsCCT34 ATGGTTACGAGTTGGTGGTT CGTTTGAAATATGGGTTGG
OsCCT35 CTCGTGCCTCCCTACTTG CACCGTTTGACATTTCTGC
OsCCT36/39 ATCAGGGCTGGAGCTCAT GAGGAGACGCCGAGGTAG
OsCCT37/40 TCAAGCTGCTGGCGGTAAGG GCACCACCATCGCTGAGATTG
OsCCT38 AAAATGTCTCCCGACGCC CCCGCCAAAATGAAGCAC
OsCCT41 CACCTCCTCGTCTTCCTC CACATTGCATTGGTCGTT

Primers used for sequencing were labeled in red.



Table S2. Primers used for real-time PCR

Genes Forward primer (F) Reverse primer (R)

OsCCT01 TCCTACTACAACAACATCCA GACGACGACGAGAAGAAT
OsCCT02 CATCCTCATCGTGTTCAGA CGTCCATCATCGGTAACT
OsCCTO03 CCCTGAGAATGGAAATGGT GGACTTGTTGAAGAAGAGATG
OsCCT04 ATCATCTTCAGCGGCATA GCAACTTCCTTCCTAACAG
OsCCT05 GTCGTACAGCTCCTACAC GACGAGGACATGCTATGG
OsCCTO06 ATGCGGATGATGACCGGAGCAA TATCCTCGTGGCTATTGTCGTCGG
OsCCTO07 AGGTCTCTGTTGTTGTCA TTGGTATTGGCGTCACTA
OsCCTO08 CCAGTTTCAACGACGCCTAA GTCTCCATATACGCTCCCATCA
OsCCT09 CAACGACCACCATTACTC CGTACCGTATCTTCTTGGA
OsCCT10 GCACCAGCATACTATCCA AACACTCGTCGTCATACC
OsCCT11 CAACATACATCAGCATTCCA ATTAGCAATTCCTTCATCAACT
OsCCT12 CAACAACACAACACAACAC CATCCACCATTCTCATAACC
OsCCT13 GCTGTTCTGTTATTGTTAGGA GAATGTCTGTTCTCTGAAGTAA
OsCCT14 GAAACTGGACCTGGACAT CTTCCTCTTCCTCTCCTC

OsCCT15 AAGAGTTGCTTCCTTAATGAG TCCTTACGAACACTGTATCT
OsCCT16 TACCTCGACCTCGACTTC GGATGATACGCTGTGGTT
OsCCT17 GCATTCTCTTACTCGTCTG GGATGATGAAGTGGAGGA
OsCCT18 TTAAGCGAAGTATTATACGAGTG GCAGCATAGGAATCTTGAC
OsCCT19 CAACAACGAGGAGAAGGA CAGCAGTAGCAGTATTAGGA
OsCCT20 ATGCTGGACATCGACTTC CTCGTAGTTGAGGCTGAG
OsCCT21 TCAGCAACAGCATCTCTTTCTCATCA  TCTGGAATTTGGCATATCTATCACC
OsCCT22 AGTGGTGTCAGTAATCAAGA TAGCAAGTGGAAGAAGGTT
OsCCT23 GAGCCACAGCGTAGTAAG TTCTCCCTGTACCTCATCA
OsCCT24 CGCCATACAGTAAGAGGTT CAATTCCGATGTTGCTTCA
OsCCT25 CGCCATACATCCATACATTAG TCCACCAATCACTCTCATC
OsCCT26 GAAGAAGAGGTGCTACGA CTATCTGAACCATTGTCCAAG
OsCCT27 AGTCTATGACATCGCCTAC AATCTTCTGTTCTTCCTCTTCT
OsCCT28 GCCTGGTGTATCTGGAAT GAAGACATCATAATCACTGGAATA
OsCCT29 CAGAAGACCATCCGCTAC GAGAAGGAGAGCCAGAAC
OsCCT30 CGTACACTTCACTGCTCAT TCATCTTCGTCTCCAACAC
OsCCT31 GGAGAAGAGGAAGACGAGGC TAGCTAAGCAACCAAGATGTA
OsCCT32 TGCCACGGAAGATATTGT TTCAGGAGAAGAGTTCAGAG
OsCCT33 ATTCCAGCACACCAGTTA TGAGCATCACCAGCATTA
OsCCT34 GTTGATGAGCCTCTACCTT TCGTCGCAGAAGTCATAG
OsCCT35 CAATCATGTCCTTCTGTGG GCTTCCTCTTCTCCTTGTA
OsCCT36/39 TAGTGGTGAGGTGGAGATA ACGACGAAGATGATGATGA
OsCCT3740 GGCGGCAACGATAATAATG GCACAGGTGGAGATTCAT
OsCCT38 AATCTTGTCCGTCTCACTT TTCTATCCTCTTATTACCATACCT
OsCCT39 ATCATCTTCGTCGTCGTC AGCGTAGGTGATCTTCTTG
OsCCT41 GGATTAGCAGAAGTAGTGTC GAGAGTAGAGGTTGATGGA

quhq AACCAGTGAGGCCCAAGA ACGATTGATTTAACCAGTCCATGA




Table S3. Primers used to construct the vector, the sequence marked in red is the
target site of the sgRNA

Genes

Forward primer (F)

Reverse primer (F)

OsCCT01
OsCCT02
OsCCTO03
OsCCT04
OsCCT05
OsCCT06
OsCCTO07
OsCCTO08
OsCCT09
OsCCT10
OsCCT11
OsCCT12
OsCCT13
OsCCT14
OsCCT15
OsCCT16
OsCCT17
OsCCT18
OsCCT19
OsCCT20
OsCCT21
OsCCT22
OsCCT23
OsCCT24
OsCCT25
OsCCT26
OsCCT27
OsCCT28
OsCCT29
OsCCT30
OsCCT31
OsCCT32
OsCCT33
OsCCT34
OsCCT35
OsCCT36/39
OsCCT3740
OsCCT38
OsCCT41
OsU3

AGCGGCGGGTTACCTCACT Tgttttagagctagaaatagcaagtta
AACGGCATATGATCAGTTACqgttttagagctagaaatagcaagtta
ACCATGAGGCTCCTGAGGTAgttttagagctagaaatagcaagtta
ACGGGCACCATCTCCCCGTGgttttagagctagaaatagcaagtta
ATGACCCGATCGGATGCACGqttttagagctagaaatagcaagtta
ACGGGGCGTTCCTGTGCGCCCyttttagagctagaaatagcaagtta
AGCAGCTCGTTCATGCGCAGgttttagagctagaaatagcaagtta
AAGGGTTCTTGTATGGCGTCgttttagagctagaaatagcaagtta
ACCCGGCCGGATTCTTCTACqttttagagctagaaatagcaagtta
AGAGGCTGCAAATTGCTCGGgttttagagctagaaatagcaagtta
ATGGGAGAGGACTTACCCAAgttttagagctagaaatagcaagtta
ACCGAGCTCGCCAATTCAGA(gttttagagctagaaatagcaagtta
ACAACGCCGAGACCGGCTCCgttttagagctagaaatagcaagtta
ATCAGACGACCCCGACGCGCgttttagagctagaaatagcaagtta
AGCTGACGCTCGTGTACCAGgttttagagctagaaatagcaagtta
AAGCCGGGTTCCGGTGCCCAgttttagagctagaaatagcaagtta
ACAGCTCCAACTGAAATTCCgttttagagctagaaatagcaagtta
AGAGACTATTTCTGAACTGCgttttagagctagaaatagcaagtta
AACGACGGGGCCACGCTGTGgttttagagctagaaatagcaagtta
ACGACGCGTTCCTGTGCCAGgttttagagctagaaatagcaagtta
AGAGGGGAGCGGCTGCCCATgttttagagctagaaatagcaagtta
AGGCATTTTCTACAAGGCAGgttttagagctagaaatagcaagtta
ACTGGGGCGTCGGCGGGCGGgyttttagagctagaaatagcaagtta
AGGACGCGCAACATCATGAGgttttagagctagaaatagcaagtta
AATCATGGGCAAACTCAGCAgttttagagctagaaatagcaagtta
ATGGGACCAGCAGCCGGAGAgttttagagctagaaatagcaagtta
ACGGCTGGTGGTCCGCGAGCqgttttagagctagaaatagcaagtta
AAGCGCTCCCAGCAGACCTGgttttagagctagaaatagcaagtta
AAGCTCGACGAGCTGTCGT Tgttttagagctagaaatagcaagtta
ACCACCTCGGGCGGGTCGCAgttttagagctagaaatagcaagtta
ATGGGCGTGGTGGCTGCCCC Cyttttagagctagaaatagcaagtta
AGGCCAGGTTCCTTTGCGCCqgttttagagctagaaatagcaagtta
AGCACCCGCACCGGCATCCTgttttagagctagaaatagcaagtta
ATTCACCCAGATGCCTCTCCgttttagagctagaaatagcaagtta
ATCGCGGCGGACCTGAACCGgttttagagctagaaatagcaagtta
AATTCATATTTGTCGGAAGAgttttagagctagaaatagcaagtta
ATGAGGTTAGGGGTGGAGGGgttttagagctagaaatagcaagtta
AGCACGCGGAGGGACCGCCGqttttagagctagaaatagcaagtta
ATTTTCTAGGTTCAAGCTACqttttagagctagaaatagcaagtta
CCCCTTTCGCCAGGGGTACCgtaattcatccaggtctccaag

AAGTGAGGTAACCCGCCGCTgccacggatcatctgcacaac
GTAACTGATCATATGCCGTTgccacggatcatctgcacaac
TACCTCAGGAGCCTCATGGTgccacggatcatctgcacaac
CACGGGGAGATGGTGCCCGTgccacggatcatctgcacaac
CGTGCATCCGATCGGGTCAT(gccacggatcatctgcacaac
GGCGCACAGGAACGCCCCGTgccacggatcatctgcacaac
CTGCGCATGAACGAGCTGCTgccacggatcatctgcacaac
GACGCCATACAAGAACCCTTgccacggatcatctgcacaac
GTAGAAGAATCCGGCCGGGTgccacggatcatctgcacaac
CCGAGCAATTTGCAGCCTCTgccacggatcatctgcacaac
TTGGGTAAGTCCTCTCCCATgccacggatcatctgcacaac
TCTGAATTGGCGAGCTCGGTgccacggatcatctgcacaac
GGAGCCGGTCTCGGCGTTGTgccacggatcatctgcacaac
GCGCGTCGGGGTCGTCTGATgccacggatcatctgcacaac
CTGGTACACGAGCGTCAGCTgccacggatcatctgcacaac
TGGGCACCGGAACCCGGCTTgccacggatcatctgcacaac
GGAATTTCAGTTGGAGCTGTgccacggatcatctgcacaac
GCAGTTCAGAAATAGTCTCTgccacggatcatctgcacaac
CACAGCGTGGCCCCGTCGTTgccacggatcatctgcacaac
CTGGCACAGGAACGCGTCGTgccacggatcatctgcacaac
ATGGGCAGCCGCTCCCCTCTgccacggatcatctgcacaac
CTGCCTTGTAGAAAATGCCTgccacggatcatctgcacaac
CCGCCCGCCGACGCCCCAGT(gccacggatcatctgcacaac
CTCATGATGTTGCGCGTCCTgccacggatcatctgcacaac
TGCTGAGTTTGCCCATGATTgccacggatcatctgcacaac
TCTCCGGCTGCTGGTCCCATgccacggatcatctgcacaac
GCTCGCGGACCACCAGCCGTgccacggatcatctgcacaac
CAGGTCTGCTGGGAGCGCTTgccacggatcatctgcacaac
AACGACAGCTCGTCGAGCTTgccacggatcatctgcacaac
TGCGACCCGCCCGAGGTGGTgccacggatcatctgcacaac
GGGGCAGCCACCACGCCCATgccacggatcatctgcacaac
GGCGCAAAGGAACCTGGCCTgccacggatcatctgcacaac
AGGATGCCGGTGCGGGTGCTgccacggatcatctgcacaac
GGAGAGGCATCTGGGTGAAT(gccacggatcatctgcacaac
CGGTTCAGGTCCGCCGCGAT(gccacggatcatctgcacaac
TCTTCCGACAAATATGAATTgccacggatcatctgcacaac
CCCTCCACCCCTAACCTCAT(gccacggatcatctgcacaac
CGGCGGTCCCTCCGCGTGCTgccacggatcatctgcacaac
GTAGCTTGAACCTAGAAAAT(gccacggatcatctgcacaac
TACGAATTCGAGCTCGGTACCgctgtgccgtacgacggtacy

The sequence marked in red is the target site of the sgRNA.



Table S4. Mutation types of CCT genes' mutants

CCT-ID LOCID SubC Mutants type
OsCCTO01 0s01g61900 CMF -1 bp, -23 bp
OsCCT02 0502901990 CMF +1bp,-1bp
OsCCT03 0502905470 CMF -1 bp, -4 bp
OsCCT04 0502905510 CMF +1bp
OsCCT05 0502908150 coL -4 bp, -49 bp
OsCCT06(0sCOL4) 0502939710 coL -1 bp, -5 bp
OsCCT07 0502940510 PRR -1 bp, -2 bp
OsCCTO08 (DTH2) 0502949230 coL -2 bp, -17 bp
OsCCTO09 (Ghd2) 0502949880 CoL +1 bp, -5 bp
OsCCT10 0s03g04620 CMF +1bp, -1 bp, -2 bp
OsCCT11 (OsPRR73) 0s03g17570 PRR -1 bp
OsCCT12 0s03g22770 coL -5 bp
OsCCT13 0s03g47970 CMF -1 bp, -4 bp
OsCCT14 (OsCOL9/ OsCOL10) 0s03g50310 CoL +1bp, -17 bp
OsCCT15 0s03g52450 CMF +1 bp,-1 bp,-11 bp
OsCCT16 0s04g42020 coL +1 bp,-4 bp,-126 bp
OsCCT17 0s05¢38990 CMF -1bp, -2 bp
OsCCT18 (NRR) 0s05¢51690 CMF +1bp,-1bp
OsCCT19 0s06901340 coL -1 bp, -4 bp
OsCCT20 0s06915330 CoL +1bp, +2bp,-1bp
OsCCT21 (Hd1) 0s06g16370 COL +1 bp, -2 bp,-4 bp
OsCCT22 0s06g19444 COL -1 bp, -8 bp
OsCCT23 0s06g44450 coL -4 bp, -28 bp
OsCCT24 0s06948534 CMF -6 bp, -11 bp
OsCCT25 0Os06g48610 CMF +1 bp
OsCCT26 (Ghd7) 0s07915770 CMF +1bp, -5bp,-28 bp
OsCCT27 (OsCOL13) 0Os07g47140 COL +1 bp, -4 bp
OsCCT28 (Ghd7.1) 0s07g49460 PRR -1 bp, -2 bp
OsCCT29 0s08g15050 CoL +1 bp, -41 bp
OsCCT30 (OsCOL15) 0s08g42440 COL +1 bp, -28 bp, -504 bp
OsCCT31 (OsCO3) 0s09g06464 coL -7 bp, -31 bp
OsCCT32 0s09g33550 CoL +1 bp, -3 bp
OsCCT33 0s09g36220 PRR -1 bp, -2 bp
OsCCT34 0510932900 CMF -1 bp, -2 bp
OsCCT35 0s10g41100 CMF -1 bp, -3 bp
0sCCT36/39 0s11g01074.4 CMF +1 bp
OsCCT37/40 0s11g01100 CMF -1 bp, -4 bp
OsCCT38 0511905930 PRR -1bp
OsCCT41 0512916160 CMF +1 bp




Table S5. The phenotypes of mutants oscct08, oscct21, oscct26 and oscct28

LD Heading SD Heading LD Plant SD Plant

Genotypes date (d) date (d) height (cm) height (cm)

WT 69.1+1.0 62.1+1.4 106.143.3 87.644.5

oscct08 (-2 bp)  64.741.3** 634442  101.8429**  87.2458
oscct08 (-17 bp)  63.9+1.8** 617418  98.345.7**  87.444.9
oscct26-1 (+1bp)  56.7Hl.4** 627421  90.4#42**  86.347.3
0scCt26-2 (-5bp)  58.541.9** 625353  87.1427**  86.7#4.7
oscct26-3 (-28 bp)  58.041.0**  61.336.0  89.7#65**  87.536.0
oscct21-1(-2bp)  65.4+L5%%  817435**  09.743.0**  87.346.8
oscct21-2 (-4bp)  64540.9**  84.842.1**  098.0437** 854182
oscct28-1 (-1bp)  89.641.6**  60.3#3.8  114.1461**  82.447.9
oscct28-2 (-2bp)  89.2#.5** 636451  112.84.0**  86.8+10.3

WT represents negative transgenic plants, LD long day conditions, SD short day
conditions. All data are presented as the mean + SD (standard deviation). ** indicates

P <0.01.



