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Abstract: [Objective]l Wax is an important protective substance on plant surface. Screening and identification of
waxy-related mutants help elucidate the genetic mechanism of waxy synthesis in rice. [Method] A waxy sparse mutant,
waxyl, was isolated from an ethylmethylsulfone (EMS) mutagenic population of Xiangzaoxian 6. The morphological
characteristics and agronomic traits of waxyl mutant were analyzed. The F, segregating population was constructed from
a cross between waxyl and japonica variety 02428, and the recessive individuals were selected for fine mapping of
WAXY1 gene. In addition, the expressions of related genes were analyzed by quantitative PCR. [Results]Compared with
the wild type, wax1 mutant showed many morphological abnormalities, including small wrinkled leaves, shorter panicle
and reduced waxy crystals on leaf surface. The wax1 mutant was also featured by increased effective panicle number, and
obviously decreased plant height, 1000-grain weight and number of grains per panicle. Genetic analysis implied that the
mutant phenotype was controlled by a pair of recessive nuclear gene. The WAXY1 gene was fine-mapped to a 49.8 kb
interval between markers RM5806 and P1 on the chromosome 10. A total of 4 ORFs (open reading frames) were found in
this region. Sequencing analysis indicated that a single base transition was present in the coding region of
3-ketoacyl-CoA synthase, which resulted in an amino acid substitution. In addition, mutation of WAXY1 increased the
expression of KNOX gene OSHS6, and caused differential expressions of some IAA genes. [ Conclusion] The WAX1 gene
mutation resulted in the decrease of waxy crystals on leaf surface and abnormalities in plant growth and development
through affecting shoot apex meristem and auxin signal transduction.
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Table 1. Primers for gene mapping and expression analysis.
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Primer usage

EREIHI(5'—3)

Forward primer (5'—3")

S 51 (5 —3")

Reverse primer (5'—3")

RM5806 GAATGCTAATTGCGGTTGAAGC
1D09139 GAAACGGAGGGAGTATATCT
RM25414 GCTACCCAACCGCCTCCATAGC
1D09071 AAGGTATTTCCCTCTCCTGA
P1 TCAACGAACACCAACAAGC
OsActin CATTGGTGCTGAGCGTTTCC
OSH6 GGTATTTGGTGGTGATTGTGTC
OslAAL ACCAAGAGCCGCTCAATGAG
OslAA4 GCTCTTGCTGGATGGGTATGA
OslAAG GGCTATCGTCAGCTGTCAAACA
OslAA9 CGAGAAGAAAATGGCCAATGA
OslAA15 CGTCCCCTGGAAAATGTTTG
OslAA18 AAGAATGTGGGAAGGAGCTAACG

GGATCTTTCCTCCCAATCTTTGC
CTGTTTCCGATTCTAAGAGC
GATCGATCGGAGAGCTTGAGTTGG
AAGAAGAAGAAAAACCCAGG
CAGATTATCGGCGGTCACT
AGAAACAAGCAGGAGGACGG
AACCCTTGAGTTGAGCCATT
ATCACACGTGGGCGAACATC
AGGTGATGGGCGTCTTGAAC
GCAATTTGCGCATTAGTTTGG
ATCCCCATCACCATCCTCGTA
TGCTAAATTGACTGCTTCAGAGCTT
ATGGTGGTGAGGGACAGCAT
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A and B, Plant morphology of the wild type and waxyl mutant; C,

Panicle morphology of the wild type and waxyl mutant; D, Leaf

morphology of the wild type and waxyl mutant; E, Infiltration

characteristics of leaf blade contaminated with water.
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Fig. 1. Morphological traits of the wild type(WT) and its
mutant waxy1.
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Fig. 2. Leaf scanning electron microscopic map of wild
type and mutant.
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Table 2. Agronomic traits of the wild type (WT) and wax1 mutant.

N 0k AR R s FHRiE
okt Pre . . . .
. . No. of effective No. of spikelets Seed-setting 1000-grain
Material Plant height / cm . . .
panicles per panicle rate /% weight /g
WT 81.443.4 5.540.5 134.336.7 81.846.3 23.940.4
wax1 61.242.3" 7.4302" 94.6+4.0™ 777425 21.940.3"

TFRIR RN GHFAETR L W2 RIE 0.01 B KT

“Difference between the mutant and WT was significant at 0.01 level.
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Fig. 3. Fine mapping and the mutantion site of the rice WAX1 gene.
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“Difference between the mutant and WT was significant at 0.01 level.
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Fig. 4. Relative expression level of OSH6 and IAA genes.
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