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The process of Chl biosynthesis
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Chlorophyll-Deficient Mutant

The ygll Mutant

A, Four-week-old plants.
B, Ten-week-old plants.

C, Fifteen-week-old plants
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@®The ygll Mutant showed yellow-green leaves in young plants with
decreased Chl synthesis, increased level of tetrapyrrole intermediates,
and delayed chloroplast development.

@ Leaves of the ygll mutant had 20% to 70% reduction of Chl, and 30%
to 40% reduction of Car levels compared to those in wild type at different
stages, with the most significant differences detectable in 4-week-old
plants.

@® The Chl a/b ratio appeared highest at the seedling stage, due likely to
the potential of Chl b synthesis in suffering a more severe decline than
Chla . The Chl a/b ratio then declined to eventually reach the wild-type
level.

@this suggests that the ygll mutant exhibited delayed greening during
photomorphogenesis because of slow rates of Chl accumulation.
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@ Granal stacks in the ygll mutant appeared less dense and lacked
granal membranes compared to those of wild type in developing
leaves.

@® Granal development in the ygll mutant was slower than that of wild
type, and granal membranes in the ygll mutant increased when the
leaf became mature.
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How the ygll mutation affects
chloroplast development ?
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Results

The ygll mutant was a spontaneous mutant which has
reduced chl accumulation and delayed chloroplast
development

1. Genetic analysis demonstrated that the phenotype of
ygll was caused by a recessive mutation in a nuclear
gene. The ygll locus was mapped to chromosome 5 and
Isolated by map-based cloning.

2. A point mutation (Pro-198 to Ser) in YGL1 was found at
the highly conserved Pro-198, which compromised the
esterification activity of Chl synthase.
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DISCUSSION

why the ygll mutation affects Chl
biosynthesis most dramatically in the early
developmental stage but Is restored In

later stages IS not yet completely
understood?
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1.0ne possible explanation is that there might be
other Chl synthase homologs with redundant
functional activities in later stages

However, no other rice Chl synthase genes
were identified from a survey of the rice genome
database.

2.Since there are not find significant differences in

transcription level of the YGL1 gene at the
different development stages, one possibility is
that the enzyme is regulated at the translational
level.
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Why the Pro-198 residue is important in
YGL1 ?



It could be attributed to its location in or
proximity to the binding site of Chlide



The Car content was significantly lower in the
mutant plants compared to wild type, even in
older leaves in which the Chl content was the
same as wild type?



This result might be related to the parallel
degradation of pigments and pigment-

binding proteins of the photosynthetic
apparatus.
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