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Photo-thermal interaction model under different photoperiod-temperature
conditions and expression analysis of SiCCT gene in foxtail millet (Setaria
italica L.)

JIA Xiao-Ping"’, YUAN Xi-Lei', LI Jian-Feng', WANG Yong-Fang’, ZHANG Xiao-Mei', ZHANG Bo',
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Abstract: Photoperiod and temperature are two important environmental factors that affect growth and development, ecological
adaptability and yield of crops. Uncovering the effect of interaction between photoperiod and temperature on crop growth and
development and the molecular mechanism for this interaction has important influence on breeding practice and theoretical re-
search. In this study, four photo-thermal treatments (long-day and high temperature, long-day and low temperature, short-day and
high temperature, short-day and low temperature) were designed to investigate heading stage, plant height, leaf number and pani-
cle length of ‘Huangmaogu’. The photoperiod played a key role on growth of foxtail millet, while changes in temperature had no
more effect on delaying reproductive growth by long-day treatment compared with that by short-day treatment. The effect of tem-
perature differed with the difference of photoperiod, high temperature shortened vegetative growth period and low temperature
prolonged vegetative growth period under short-day condition, while it was opposite under long-day condition. The effect on
reproductive growth was short-day and high temperature treatment > short-day and low temperature treatment > long-day and low
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productive growth was short-day and high temperature treatment > short-day and low temperature treatment > long-day and low
temperature treatment > long-day and high temperature treatment. Furthermore, a CCT-motif gene named SiCCT was cloned from
leaf of ‘Huangmaogu’ by RT-PCR technology, which encodes 286 aa and belongs to CMF subfamily. Phylogenetic analysis based
on aa sequences of CCT-motif genes showed that there existed a close relationship among foxtail millet, sorghum and maize.
Real-time PCR analysis showed that the expression level of SiCCT was higher in leaf than in young panicle and leaf sheath. The
SiCCT showed a circadian expression pattern under both long-day and short-day conditions. The expression level of SiCCT was
the highest at 7-leaf stage, and decreased rapidly at 8-leaf stage (heading) and after heading under short-day condition. The ex-
pression of SiCCT maintained high level from 7-leaf stage to 10-leaf stage under long-day condition, during which ‘Huangmaogu’
was at vegetative growth phase. No matter high temperature or low temperature, the expression level of SiCCT at different leaf
stages was totally higher in long-day treatment than in short-day treatment, and lower in low temperature than in high temperature
under long-day condition. The general expression level of SiCCT was positively correlated with vegetative growth period of
‘Huangmaogu’. In summary, SiCCT is regulated by both photoperiod and temperature, suggesting that SiCCT participates in pho-
toperiod pathway and thermosensory pathway, and regulates the whole vegetative and reproductive growth process of foxtail
millet through interaction between the two pathways.

Keywords: foxtail millet; photoperiod; thermosensory; photo-thermal interaction; CCT-motif gene
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5'-TGGGAGGAGGAAGAGAGGAGCCGCCAAGAGAGAGCGAGCTCTTTCCATCAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG

AGAGAGAGAGAGAGAGAGAGAGCTCATAGGTGCGTGCGCACGGCGACGTCGTCGTACGTAGGATGTCGGCGTCGGCGTCGGGCGCC

GCGTGCCGCGTGTGCGGTGGCGTCGGGGAGTGCGCATGCCATGGCTACGGGCACGGGATCGGCGGCGCGCGGTGCGGCGGGGTCGCT

GTTGCCGACCTCAGCCGCGGGTTCCCCGGGATGTGGCACCAGGCGGAGGAGGAGCCTGGCGTCGTCGTCGGCGGAGGCGCGGCGGCG

GCAGCGGGGCTGCAGGAGTTCCAGTTCTTTGGCCACGACGAGGATCACGAGAGCGTGACGTGGCTGTTCAACGACCCAGCGCCCCAC

CTGCACCGCGGCCCGGCGCCGGCCGCGGTCGGGAACGGGGTGGCCGACGCCGAGCAGCGGAGGGCGCCGCCGTTATTCGACGGGTAC

GCGCACGCGCAGTACGGCCAGACGTTGCCGGGCCATGGGCTCACGTTCGACGTGCCGCTGAGCCGGGGAGGTGAGGTGGCCGCCGCG

GCGGTCCTGGAGGCCGGGCTGGGGCTCGGCGGCGGCGGCAGCAACCCGGCGACGTCCAGCGCCAAAATCATGTCCTTCTGCGGGAGC

ACGTTCACTGACGCGGCGAGCTCCGTTCCGGGCGAGGTCGTCGCGGCGGCGGCCAACGGGAGCTCCGGCGGCGGCGTCGTGGACCCG

ACGATGGACCGGGAGGCGAAGGTGATGCGGTACAAGGAGAAGCGGAAGCGGAGGCGCTACGAGAAGCAAATCCGCTACGCCTCCCG

CAAGGCCTACGCCGAGATGCGGCCGCGCGTCAAGGGCCGATTCGCCAAGGTGCCTGACGGCGAGGCCCCGGCGCCACCGGCGGLCCGC

CGCCGCCGCGGGCTATGAGCCCGGCCGGCTCGATCTCGGGTGGTTCCGTTCATAGCGAGGATGTACACGTAACGTACGTATATGCCGG

CCGGCCGGAGCAATTTAGCTAGCATAGGCCGTTGATGATTAATTTAAGGCACGTAGATAAATACGAACGGAAATGTATACGTGATCG

ACGCATGACTAGCCACGGACCTGAAGAAG-3'

MiEl 1 SiCCT EE cDNA F5l

Supplementary Fig. 1

cDNA sequences of SiCCT gene

The bolded parts are primer sequences, the underlined parts are initiation codon and termination codon.

1 MSASASGAAC RVCGGVGECA CHGYGHGIGG ARCGGVAVAD LSRGFPGMWH QAEEEPGVVV

61 GGGAAAAAGL QEFQFFGHDE DHESVTWLFN DPAPHLHRGP APAAVGNGVA DAEQRRAPPL

121  FDGYAHAQYG QTLPGHGLTF DVPLSRGGEV AAAAVLEAGL GLGGGGSNPA TSSAKIMSFC

181  GSTFTDAASS VPGEVVAAAA NGSSGGGVVD PTMDREAKVM RYKEKRKRRR YEKQIRYASR

241

MiE 2 SiCCT ERREHRERFT
Supplementary Fig. 2 The deduced amino acid sequence of SiCCT gene

KAYAEMRPRV KGRFAKVPDG EAPAPPAAAA AAGYEPGRLD LGWFRS
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Supplementary Fig. 3 Prediction for the conserved domains of SiCCT protein



