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Functional analysis and validation of early flowering gene GAPRR9 in
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Abstract: [Objective] The objective is to study the function of early flowering gene GAPRR9 in the growth
and development of Gossypium hirsutum (cotton), so as to provide theoretical basis for cultivating early
maturing cotton cultivars. [Method] Members of GhPRR subfamily were identified by genome-wide
screening and the structure and expression characteristics were studied. Real-time quantitative PCR (RT-qPCR)
was used to analyze the expression of GAPRR9 among different varieties, tissues and within a single day.
Subcellular localization was performed in Nicotiana tabacum (tobacco) leaves by transient transformation
method. The promoter of the gene was cloned and B-D-glucosidase (GUS) plants were constructed for staining
experiment. The overexpression lines of Arabidopsis thaliana were constructed to analyze the flowering
phenotype data and related gene expression. Virus induced silencing (VIGS) experiment was performed to
observe the difference in flowering time. [Result] Bioinformatics analysis showed that most of the 14

members of the GhPRR subfamily were located in the nucleus, with a relatively conserved structure and mainly
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expressed in stems and leaves before flowering. RT-qPCR analysis indicated that the expression level of
GhPRR9 was positively correlated with early maturity of cultivars, higher in flower organs, and exhibited a
periodic change within one day. Transient transformation of tobacco revealed that GhPRR9 was distributed in
the nucleus. GUS staining suggested that there might be key regulatory elements in the promoter within 500—
2 000 bp upstream. Early flowering was observed in A. thaliana overexpressed strains. VIGS experiment revealed
that gene silencing led to delayed flowering. [Conclusion] Gene GAPRR9 has a positive regulatory effect on
the early flowering of upland cotton and can promote its growth and development. [Ch, 5 fig. 2 tab. 55 ref.]

Key words: Gossypium hirsutum; family analysis; GhPRR9; functional verification; early blossoming
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#£1 GhPRR IREEFEAELMER

Table 1 Physicochemical properties of protein in GhPRR subfamily

HHAAHK VRN AL S5 5> FH/kDa HIEBA 24 B 37 SRAKHE
GhPRRI1 ChrA03 5.49 53.53 487 YR -0.876
GhPRR2 ChrA05 732 76.62 696 A HIA% -0.725
GhPRR3 ChrA05 8.07 81.80 743 E-TEN -0.738
GhPRR4 ChrA05 8.55 60.76 552 21126 -0.834
GhPRRS5 ChrA09 6.33 73.66 669 A5 Y -0.592
GhPRR6 ChrA1l 6.53 68.72 625 A% -0.565
GhPRR7 ChrAll 5.16 73.11 665 4% —0.688
GhPRRS ChrAll 6.84 82.54 750 R —0.689
GhPRRY ChrD03 5.66 61.96 563 AR —0.743
GhPRR10 ChrD09 7.11 85.30 775 E=TEN -0.677
GhPRR11 ChrD11 7.56 70.20 638 AR -0.692
GhPRR12 ChrD11 5.62 72.77 661 AR —0.622
GhPRR13 ChrD11 7.91 76.08 691 A HIA% —0.680
GhPRR14 ChrD12 6.67 70.92 645 AR —0.742
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Figure 1 Mapping and multiple sequence comparison of GhPRR subfamily members in cotton
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Figure 2 Structure (A—D) and spatiotemporal expression (E—F) of GhPRR subfamily members in cotton
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