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CHLOROPLAST ULTRASTRUCTURE
AND DEDIFFERENTIATION IN TISSUE
CULTURES OF STEVIA REBAUDIANA BERTONI
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(Sunwen College, Zhongshan University, Zhongshan 528403)  (Department of Biology, Xiamen University, Xiamen 361005)
Abstract Cells of Stevia rebaudiana callus tissue contain chloroplasts when cultured in a liquid
medium in the light. Transfer of the callus into the fresh culture medium results in the gradual
decrease or disappearance of photosynthetic lamellae and the eventual dedifferentiation of
chloroplasts to form proplastid-like structures. This decrease or disappearance of
photosynthetic lamellae is found to be correlated with the degradation of internal mem-
branes, coupled with the diluting out of stroma constituents and thylakoid membranes due
to chloroplast diVisions, especially unequal constriction. The process is not -completely
synchronized so that some plastids still retain a few intact lamellae while other plastids con-
. tain degenerating lamellae or have lost the lamellae completely. In addition, some plastids
observed at this stage contain one to several starch grains although starch is very rarely
found in the inocula. A stricking feature at this stage is the apparent grouping of organells
in the vicinity of the nucleus. The cytoplasm has increared in quantity and crosses the cell
in bridge-like extensions partially filling in the cell center. At this stage, well vdeﬁned
proplastids are recognized. After 7 days of continuous culture, many cells appear

meristematic in that the cytoplasm, rich in organelles, fills most of the cell. The majority of
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the plastids found in the cell at this stage are proplastids. They may be present as budded
dividing forms or as oval spheroids. Their internal structure consists of randomly positioned
single thylakoids resembling those of proplastids in intact development leaves. During the
stationary phase of cell growth, the internal membranes of plastids are organize& into
stacked grana interconnected by stroma thylakoids, and at 'the same time the plastid
ribosomes increase. A correlation was discussed between the dedifferentiation of the highly
vacuolate cells induced by the subculturing process and a dedifferentiation of the
- chloroplasts with the cells. o B
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Explanation of plates
Cw —Cell wal; D — Dictyosome; M — Mitochondrium; N — Nucleus; - Nﬁ — Nucleolus;
P—Plastid; PP— Proplastid; §— Starch grain; V — Vacuole.

Plate 1

1. Chloroplast from 35-day-old culture contains well-developed internal membranes resembling those of a typical
higher plant chloroplast; x 24500
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2.

3.

Chloroplast from 3-day-old_culture transferred to fresh culture medium, showing the degeneration of lamellae.
Note the myelin-like structure formation (arrow); x21000 ‘ i

Cells of th.e same cuiture phase as that of Fig. 2, showing the degeneration of photosynthetic lamellae and the
high ribosome density of the cytoplasm; x25200 k »

4—7. Uluastructure of cells and plastids from 5 day old cultures transferred to fresh culture medium.

4.

5.
6.

7.

Phe II

8-~
8.
.5

- 10.

11.

12.

13.

14,

Several plastids with starch are located in the vicinity of a nucleus. A wéll dcﬁﬁed proplastid is alsb present;
x 14000 ' | ’

Showing cytoplasmic extensions, multiple membranous circles and vacuolar inclusions in dcdiﬁ'crentiati:lg cells; x10080
Electron-dense bodies and ‘multiple mefnbfanous circles’ (a;rdw) occur within fhe vﬁcuolc. Neighbouring cell (at the
upper part) has a large nucleus, vacuolate nuckolus and a high cytoplasmic density} X 5800 o

A chloroplast of unedual constriction. Note that the constriction i not éent.rally positibned and the thylakoid
system “unequally separatc before the separation of daughter chloroplasts Nelghbourmg plastld contam only a

‘few lamellae;’ x 9350 . S » : . s . .

-11. Ultrastmcture of celis and plastids from 5-day-old cultura transfcn'ed to fresh culture medium.

Multlple membranous circles, smgle membranous cisterna and proplastxds in a dedifferentiating cell; x 19000

A dividing figure of plastid contains degenerated internal membranw, X 20000

Showing nuclear division by cleavage amitosis. Arrows indicate the invaginations of nuclear membrane: Many
plastids contain one to several large stan:h grains; X5400

A higher magnifi catlon view of Fig.10, showing detail of the cleavage amitosis (arrows). Hollowarrow shows plastid
with bud-like protrusion; x 12960 )

Ultrastructure of cells after 7- days of culture. The ‘cells are nearly filled with cytoplasm, rich in dictyosomes,
mitochondrid and cndoplasmic reticulum. The proplastids contain rudimemtary membranes and osmiophilic particles.
The nucleus is irregular in shape; 28920 '

Detail of pro‘pl'astid of the same culture stage as that of Fig. 12, only very few membranes and some osmiophilic
particles are present in a dense stroma. Neighbouring dictyosome s active in emitting v&siclé' xv37900
Developing chloroplast from 20-day-old culture transfcrrcd to fresh culture medium, contams a few defined

~

granal- mtcrgranal lamellae. x23840




