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Abstract:Plant yellow-green leaf mutant plays an important role in a series of basic studies such as photosynthesis, synthetic
metabolic pathway of chlorophyll, genetic differentiation and development of chloroplast, as well as a marker trait to breeding
research. In this study, we analyzed the phenotypic characteristics and photosynthesis of a tomato yellow-green leaf mutant that was
generated by chemical mutagenesis. We found that the yellow-green phenotype of mutant (mu) became visible in the first true leaf.
The mu plant showed dwarfism, the reduction of chlorophyll content and net photosynthetic rate in relative to that of the wild type
M82. By analyzing the ultra-structure of chloroplast with transmission microscope, the chloroplast thylakoid was impaired
development in the mu mutant. By genetic analysis between mu and M82, the segregation ratio (3:1) was observed in the seedlings
with normal and yellow leaves in a F2 population, supporting a single recessive gene underlying the mutated yellow-green phenotype.
Thus, this study identified a chloroplast-abnormal mutant that might be useful in exploring the signaling in nucleus and chloroplast, for
example, by isolating the target gene controlling the yellow-green phenotype of leaves.
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A: Overall phenotype at seedling stage (30-day seedling age) mutant and wild-type ; B: net photosynthetic rate of seedling mutant mu and wild type M82
(n=6); C: Overall phenotype of the reproductive phase (65 days of age) mutant and wild-type; D: Statistics of plant height and leaf length at seedling stage and
reproductive growth phase (n=6).
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Fig.1 Phenotype of the mu mutant in relative to wild-type M82
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A:Measurement of the chlorophyll content of mutant and wild-type: Ca,Chlorophyll a, Cb, chlorophyll b, Cx.c, xanthophylls; B and C: Chloroplast

Cb Cx.c
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ultrastructure of young leaves (B), old leaves (D), mutant mu leaves (C) and old leaves (E) of normal plants at seedling stage (30-day seedling age)
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Fig.2 Chlorophyll content and chloroplast ultrastructure of mutant mu and wild-type M82
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Table 1 Content of photosynetic pigments of leaves in mu and M82 of tomato

g BrtR R tHkE a R HakE b .
Material Total Chl Cha Chb Cx.c
M82 1.89+0.03%* 1.51+0.05%* 0.384+0.02%* 0.63+0.03**
mu 1.3240.06 1.05+0.08 0.27+0.05 0.45+0.06

** RN P<0.01 (n=6).
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Fig. 3 The segregated yellow-green phenotype in a F2 population that was derived from the hybrid of mutain mu and wild-type
M82
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Table 2 Chi-square detection of F2 segregation between mutant mu and wild-type M82

M i, g e St P
Leaf color Green Yellow green Total
DM 203 55 258
Actual number
b % 195 65 258
Theoretical
number
P 1.866 0.1-0.25
1 0.05=3.84
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