1994, 36(7): 497—501

Acta Bot anica Sinica

g ok FRLC & K
( , 650204)

) s (Carica papaya L-)
1.

) 2. chymo papain 1gG
, I1gG- (10 nm ) s R

LATICIFER ULTRASTRUCTURAL AND IMMUNOCYTO-
CHEMICAL STUDIES OF PAPAIN IN CARICA PAPAYA

Zeng Ying, Ji Ben+en and Yu Bing

(Kunming Institute of Botany, Academia Sinica, Kunming 650204)

Abstract
Cotyledons of germinating papaya ( Carica papaya L.) seeds and exocarp of young
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fruits were used as materials for study. The ultrastructural changes occurring during
differentiation of laticifer and the ultrastructural environment of papain synthesis were
studied by means of TEM and immunocytochemistry. Electron microscopic observations
showed that the differentiating laticiferous cells were rich in ribosomes and mitochondria.
Endoplasmic reticulum ( ER) was well developed and apparently active, forming secretory
vesicles of various sizes. With further development, organelles were gradually degenerated
and autophagy of cytoplasm within vacuole was evident. ER was dilated and split into
fragments. Cell wall perforations occurred at several sites of adjacent laticifer elements.
T ow ards maturity, laticifer was fully filled with vesicles containing electron—-dense materials.
Organelles disappeared thoroughly but plasmalemma remained. Sections were incubated with
anti-chymopapain antibodies followed by goat-anti+abbit IgG-gold. Labeled gold was found
predominantly in ER and the associated vesicles of differentiating laticifer. Several controls
were used to establish the specificity of the immunolabeling pattern. Investigations led to the
conclusions that ER and polyribosomes were involved in papain synthesis. Papain was stored
in the vesicles of ER origin temporally before reorganized into laticiferous vesicles with other
components of latex-
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Plate

Figs. 1—4. Light microscopic photographs. <420 Fig. 1. Portion of longitudinal section of cotyledon in seeds soon
after germination, it is difficult to identify the laticier initials. Figs. 2—4%. Fusion of adjacent laticifers showing the
irregular elongated or round cell wall residues ( T). Figs. 5—9. Micrograph of Epon 618 sections. Figs. 5, 6. Laticiferous
cells of early developmental stage, showing nucleus and dense cytoplasm rich in ribosom es, mitochondria, and apparently
active ER. Note the partially degenerated plastid ( 7). >10000 Fig. 7. Section showing ER and its secretory vesicles,
gradual thinning of walls ( T) and degenerating of mitochondria( 7). > 10000 Fig. 8. Section showing cytoplasm
containing dilated ER elements. Note the perforation of cell wal ( T). >14000 Fig. 9. Section taken from a mature

laticifer showing vesicular structures containing electron-dense materials. ><10000

Plate

Figs. 10—14. Sections after immunolabeling  Figs. 10—12. Gold labeling ( T) is mainly present over ER and
associated vesicles of differen tiating laticifer, no gold labeling is found over nucleus, miochondria, plastids and cell walls.
Fig. 10. <14000 Fig. 11. ><20000 Fig. 12. ><40000 Fig. 13. Labeling pattern of mature laticfer. ><20000 Fig.
14. Showing gold labeling is occasionally present in the vacuole of a differentiating trachea. > 14000  Figs. 15, 16.
Controls, section incubated with TBS ( Fig. 16) or with nonspecific sera ( Fig. 15) followed by IgG—gold, few gold labeling
is visualized. > 10000
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