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The functional transition of glyoxysomes to peroxisomes occurs during greening of germi-
nating pumpkin (Cucurbita sp. Amakuri Nankin) cotyledons. As a step to clarify the mechanism
of microbody transition in pumpkin cotyledons, seven microbody enzymes i.e., two glyoxysome-
specific enzymes (malate synthase, ciirate synthase), two peroxisome-specific enzymes (glvcolate
oxidase, hydroxypyruvate reductase) and three ezymes present in both microbodies (catalase,
malate dehydrogenase, 3-hydroxyacy! CoA dehydrogenase) have been purified and their mono-
specific antibodies were used for the analysis.

The pertinent question is raised of whether the functional transition of microbodies proceeds
in a linear and continuous fashion or whether a discontinuous, two-step sequence operates
therein. Two opposing hypotheses ie, "one-population” and “"two-population” models, have
been proposed. According to the one-population hypothesis, glyoxysomes are directly trans-
formed to peroxisomes during greening of cotyledons, accompanying the insertion of newly
synthesized perexisome-specific enzymes and concomitant breakdown of glyoxysome-specific
enzymes. On the contrary, the two-population hypothesis postulates that glyoxysomes are
broken down as a whole and peroxisomes are newly synthesized de novo. The immuno-
cytochemical protein-A gold method was employed in the analysis of the transition using
antibodies against glyoxysome-specific enzymes and peroxisome-specific enzymes. Doubile
labeling experiment using different sizes of protein-A gold particles shows that both the
glyoxysome-specific enzymes and peroxisome-specific enzymes coexist in the microbody of the
{ransitional stage, indicating that glvoxvsomes are directly transformed to peroxisomes during
greening.

The biosynthesis of microbody enzymes was studied using their monospecific antibodies. In
the in wvitro transation system, both catalase and malate dehydrogenase are synthesized as
precursors having larger M, than the mature enzymes, whereas the other five enzymes are
synthesized in a form similar to the mature molecules. Higher M, precursor of catalase is
detectable in both glyoxysomes and peroxisomes, indicating that processing is not obligatorily
required for the transport of catalase molecule but is presumably invoived in the enzyme
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maturation step. On the other hand, higher M, precursor of malate dehyrogenase could not detected in
microbodies even in in vive (¥S)-Met pulse-chase experiment, showing that the processing is coupled
with transport of the molecule or occurs just after the transport. However, the processing of a transit
signal peptide is not necessary for the transport of most microbody enzymes, suggesting that the
protein transport system into microbodies is different from those into chloroplasts and mitochondria.
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Enzyme Localization Gs PS Gs PS Pulse-chase
Malate synthase GS 60 ND 60 60 60
Citrate synthase GS 45 ND 45 — 45
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Hydroxypyruvate reductase PS 41 4] 41 41 41
Catalase GS, PS 55 > 5% B5 > 59 59 59 59 > 55
Malate dehydrogenase GS, PS 33 33 a8 38 38—+33
-H I CoA
3-Hydroxyacyl Co GS, PS 72 72 72 — 72
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