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Abstract: [ Objective] The objective of the research is to identify and clone a new thermo-sensitive gene of rice, and to
reveal the molecular mechanism involved in the process of chloroplast development and photosynthesis, providing
theoretical support for photosynthetic efficiency breeding. [Method] A yellow leaf mutant osv15 was obtained from rice
cultivar Nipponbare (abbreviated as Nip) mutagenized by irradiation. The phenotypic, agronomic traits and genetic patterns
of osv15 were analyzed in detail, and F, population was constructed by crossing the mutant with Kasalath, and mutant
individuals were selected to map the gene OsV15. [Result] The mutant osv15 exhibited etiolation at seedling stage, with
only ten percent of the chlorophyll content of the wild type, declined photochemical efficiency and abnormal structure of
chloroplasts under low temperature condition (22°C). As temperature rose, leaf color of the mutant regreened due to
increased chlorophyll content, which recovered to sixty-eight percent of that of the wild type under higher temperature
condition (30°C). In natural environment, osvl5 showed leaf yellowing from seedling stage to maturity stage, and
significant differences in plant height, tiller number, seed setting rate and so on. Genetic analysis revealed that the mutant
phenotype of osv15 was controlled by a single recessive gene. The gene was located in the 84 kb region of chromosome 6,
between molecular markers S4 and S5. Sequencing analysis in this region showed that Cpn60£1(LOC_0s069g02380) that
encodes a putative chaperonin 60 beta precursor, carried a single base deletion in osv15. [ Conclusion]) osv15 is a new
thermo-sensitive mutant, and Cprn60B1 may be the mutant gene.

Key words: rice; thermo-sensitive; chloroplast; gene mapping
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Table 1. Polymorphic STS markers used in fine mapping.

[ANEZ S 1E M 519(5-3") KA 514)(5"-3) Fi#EBAC
Marker name Forward primer(5'-3’) Reverse primer(5-3') BAC location

S1 TAACACGCACTCAAAACGTG TGCCGACTCTCATTGATCTG AP001552
S2 CAACCCCTAACGACCATAGC CACATGCATGACACGATCAA AP001552
S3 CCAACTCTACATGCTCCTTCTG CCCCAGAGAAGATCTCCTAGC AP001389
S4 TCCTCACCTCCTCCTCCTTT CACAAGCTTCTCTCTTCCCTTC AP001389
S5 AGAGGCAATGTCGCAGTATG GGTGGTTCTGCTCCCATTTA AP002837
S6 ACAACTTCGCTTCTCGGTTG GTACCTGACAGAGGCGATCC AP002838
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Table 2. Agronomic traits of the wild type and mutant.

rH [ 7K R4 (Chin J Rice Sci) %5 32 4555 4 H1(2018 £ 7 H)

B M Iy A RREEL RIS 58 g THLE
Material Plant height Tiller No. of productive Panicle Leaf length Leaf width  Seed setting 1000-grain
/cm number panicles length / cm /cm /cm rate / % weight / g
WT 87.322.0 15.842.2 14321 21.540.6 31.5#.3 1.340.1 9141 25.840.6
osv15 80.2+1.9™ 8.61.4™ 6.841.0™ 20.1+1.0 29.9415 1.240.1 80.144.0™ 22.841.8"
RN 5 RBARE0OUKT LEREE.
“ Difference between WT and mutant was significant at 0.01 level.
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Fig. 2. Photosynthetic pigment contents in leaves of the
wild type(WT) and mutant at different temperatures.
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Fig. 3. Chloroplast ultrastructure of the wild type and
mutant.
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Fig. 4. Chlorophyll fluorescence kinetics parameters of the wild type(WT) and mutant at different temperatures.
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Table 3. Segregation of leaf color of progenies derived from mutant.
HE SRHTREL T HREL SRE Iy EILL )
x
Combination Number of green-leaf plants Number of yellow leaf plants Total number of plants Segregation
osv15/Nipponbare 310 95 405 3:1 0.53
osv15/Kasalath 279 88 367 3:1 0.29
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Fig. 5. Fine mapping of OsV15 on chromosome 6 and the structure of candidate gene.
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