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Identification and Genetic Effect Analysis of Panicle Length QTL gPL3 of Rice
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Abstract: Panicle length is one of the key factors determining panicle shape and closely related to yield formation and
quality improvement. The discovery of control gene for panicle length is of great practical significance for rice breeding and
production. In the previous study, CSSLs population with indica variety 9311 as donor and japonica variety Nipponbare as
recipient were constructed. In this study, a substitution line N40 whose panicle length was significantly lower than that of
Nipponbare was found. In order to map this QT L controlling panicle length in N40, five substitution lines with only one
introduced fragment were constructed, among which N40-1 only carried one introduced fragment on chromosome 3, and its
panicle length was significantly lower than that of Nipponbare. On the contrary, panicle length of the other 4 lines was not
significantly different from that of Nipponbare. Those results suggested that the introduced fragment carried by N40-1 contained
a panicle length QTL, which was tentatively designated as gPL3. Genetic analysis showed that the ¢PL3 allele derived from
9311 was completely dominant relative to Nipponbare. Ultimately, ¢PL3 was preliminarily located in the physical interval of
909.5 kb flanked by the molecular marker STS3-18 and RM571 via constructing a single—fragment line of chromosome
substitution lines. A near—isogenic line carrying ¢PL3 locus under Nipponbare background was constructed, clarifying that the
allele of ¢PL3 derived from 9311 ¢PL3 could significantly reduce panicle length, seed setting rate, and tiller number of plants,
but did not affect grain number per panicle and plant height.
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Tab.1 Molecular markers utilized in this study

#rid  Marker

EM5I#(5'—3") Forward primer(5'-3")

R 51#(5'—3") Reverse primer(5'-3")

RM6836 TTGTTGTATACCTCATCGAC
RI05166 CAGCTGCTGCAGAGATAAGC
STS11-19 ACGGTCGCTAGTATGTCCTG
chr1106 CCCCAGCCTTCTATTTCTTTC
STS3-1 CCACCTGCATCAAAGAATTA
STS3-2 CTCCTAGGACTTGTTGAACC
STS3-3 CTTGTATTGCTGTACCCTAAGTTTT
STS3-4 GGTTAAAGGGAGGACACCACTCG
STS3-5 ATGGACAAAAATACAGCACC
STS3-9 TTAATTGACTGACTGGTGGC
STS3-11 AGTACTCGAACGAGAACACC
STS3-18 ATCACCATGCACCTGCTA
STS3-21 TCACACTTATTGTGCTCCAA
STS3-25 GCAATTTTTATGAGCAAACC
STS11-19 ACGGTCGCTAGTATGTCCTG
RM571 GGAGGTGAAAGCGAATCATG

AGGGTAAGACGTTTAACTTG
AGCGAGGCAATCTTCAATGT
CCTCGATAATGCACCTAAAT
CACTACACTGACCATGCCACC
ATTACCTGTACGAATGCGAT
GCATTTCCAACAGATCAAAG
CCATAAGTGTCGCACATTTCA

TCTAGCCAGGCATGACAAGAACC

GCTTCGAGAGCATTTGTATC
AAAAATTACATGACTGCGTG
TCTCCTATTAAACCCACTCG
CCTGTCCATGTGCTTACTG
TGTTTATCTGGACAACGTGA
ATGGGTTAATCTTGTTGTGC
CCTCGATAATGCACCTAAAT
CCTGCTGCTCTTTCATCAGC
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Red represented the 9311 genotype, blue signified the Nipponbare genotype, and yellow indicated a heterozygous genotype
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Fig.1 Genetic background analysis of substitution line N40 and single segment substitution line N40—-1
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A.Panicle shape phenotype, bar = 1.5 cm; B. Statistical analysis of panicle length for N40-1 and NP; ** indicated ex-
tremely significant difference at the 0.01 level

B2 R NA-15ZEFARNPEKGEIT S0
Fig.2 Statistical analysis of the panicle length between the substitution line N40-1 and receptor parent NP
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A. It was preliminarily hypothesized that the qPL3 quantitative trait locus(QTL) was situated on the introduced segment SL3 of chromosome 3,
which was approximately 3.6 megabases in size; B. Based on the development of chromosome segment substitution lines and the identification of
panicle length, the ¢PL3 gene was tentatively mapped to the genomic region between the molecular markers STS3-18 and RM571; Black denoted
the 9311 genotype(referred to as the 9311 type), white signified the Nipponbare genotype, and gray indicated the heterozygous parental genotype
(Heter type). * indicated significant difference at the 0.05 level, ** indicated extremely significant difference at the 0.01 level
B3 qPL3EBEMME E ML
Fig.3 Preliminary mapping of the gPL3 gene
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A. Plant phenotype, bar = 5 cm; B. Panicle shape phenotype, bar = 2 cm; C, D, E, F, G, H were the analysis of panicle length, grain number per
panicle, seed setting rate, tiller number, plant height, and heading date; * indicated significant difference at the 0.05 level, ** indicated extremely sig-
nificant difference at the 0.01 level

4 NIL-¢gPL3”" (NIL) HJRZEMREIT 50
Fig.4 Statistical analysis of the agronomic traits of NIL—gPL3”" (NIL)
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