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(1) Photorespiratory glycolate formation in the photosynthetic bacteria, Chromatinm:

A primitive photosynthetic bacterium, Chromatium vinosum, can produce glycolate under
the photorespiratory environments and excretes it extracellularly. The metabolic pathway
of glycolate in the bacterial cells has been investigated, and it is concluded that the bacterial
glycolate pathway is a prototype of photorespiratory C-pathway operating in green plants.
The evolutionary significance of the bacterial glycolate pathway is discussed.

(2) Biosynthetic mechanism of glycolate formation catalyzed by transketolase:

It is found that transketolase isolated from spinach leaf catalyzes the formation of
glycolate utilizing Op” as an oxidant. It is thus postulated that transketolase-dependent
glycolate formation has a means of detoxifying the harmful effect of O, (active oxygen)
produced in the chloroplast under the photorespiratory environments.

(3) Analytical studies on the mechanism of the glycolate transport using the intact spinach
leaf chloroplasts:

The intact chloroplasts, free from contamination of other organelles such as mitochon-
dria and peroxisomes and sustaining a potent metabolic activity, are isolated from spinach
leaf tissues by means of the gradient centrifugation on a modified sifica sol "Percoll”. The
mechanism of the transport {(inward uptake and outward excretion} of glycolate in chloro-
plasts is studied as a function of the incubation temperature and concentration of glycolate.
It is demonstrated that glycolate is excreted from the intact chloroplasts by the “simple
diffusion” process. It is likely that the further elucidation of this mechanism may help our
understanding on the dynamic role of glycolate in the photorespiratory processes occur-
ring in green leaf tissues.

(4) TIsolation of intact mitochondria from spinach leaf:

Spinach leaf protoplasts are gently disrupted and subsequently applied to the discontinu-
ous gradient centrifugation on “Percoll” to isolate the intact and metabolically active
mitochondria. It is found that the isolated pure mitochondria are metabolically com-
petent; P/O ratio and RC ratio being 2.5 and 3.1 respectively, and showing the activity of
231 O, taken up/mg protein min™! {(glycine oxidation).
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(5) Studies on the photosynthetic/photorespiratory reactions using subprotoplasts:

Spinach leaf protoplasts are subjected to the stepwise gradient centrifugation on “Ficoll/
Percoll” medium to isolate the “subprotoplasts” which are devoid of vacucles, The patterns
of the photosynthetic “CO; fixation in the subprotoplasts are compared with those using
the intact protoplast preparations, and results obtained indicate that vacuoles may take part
in transport and accumulation of some metabolites such as malate produced in the photo-

synthetic C-pathway.
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