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Table 1 Summary of the growth and differentiation of cells grown under

microgravity (0G) and on Earth (1G)

Medium Materials Gravity Inoculum(I) Harvest(H) H/I Shoot Root
(g FW) (g FW)

Callus Stem 0G 0.29 0.97 334 2 -
Formation 0.44 1.29 293 1 -
1G 0.32 1.59 500 - -
0.23 0.91 393 - -

Callus 0G 1.73 4.24 2.45

2.35 5.70 2.43

1G 2.16 5.89 2.73

1.05 2.80 2.66
Shoot Stem 0G 0.25 047 1.88 4 -
Formation 0.49 1.19 242 3 3
1G 0.34 0.96 282 7 -
0.28 0.97 346 4 -

Callus 0G 2.16 3.73 1.73

2.22 3.16 1.42

1G 1.80 2.66 1.48

1.44 2.77 1.93

—256—

This document is provided by JAXA.




Table 2 Summary of the enzyme activities in cells grown under m1crograv1ty
(0G) and on Earth (1G)

Medium Materials Gravity  Protein MDH* POD** C-OMT***
(ug/g FW) (umol/mg protein/min)  (umol/mg protein/hr)

Callus Stem 0G 0.32 91 22 0.024
Formation 0.43 87 . 43 0.024
1G 0.48 58 19 0.033
0.78 30 10 0.042
Callus 0G 0.69 35 11 0.021
1.34 20 6.7 0.021
1G 0.41 49 16 0.035
0.43 43 17 0.023
Shoot Stem 0G 0.67 49 29 0.049
Formation ' 0.94 28 16 0.041
1G 0.82 28 23 0.03
0.85 34 14 0.018
Callus 0G 0.85 37 19 0.022
1.04 32 13 0.025
1G 1.53 34 15 0.26
1.61 25 11 0.20

e - " " - - - - > " - - - - " - - ————

* malate dehydrogenase, ** peroxidase, *** caffeic acid O-methyltransferase
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Fig. 1 Tobacco cells which grew on dedifferentiation medium under
microgravity (A) and 1 g(B)

In each vessel, the left part was inoculated with cultured cells and the right
part was inoculated with stem tissues

Fig. 2 Regenerating roots and shoots.

Upper left: regenerating roots in flight sample.

Lower left: ultrastructure of root tip in flight sample. Bar indicates 1 pm.
Upper right: regenerating shoot in flight sample.

Lower right; regenerating shoot in ground control
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Fig. 3- The growth of leaf tissues cultured in regeneration medium
0G indicates the culture on a clinostat which rotated at 5 rpm. 2G indicates the
culture grown on a centrifuge at 500 rpm.

Fig. 4 Meristem of shoot in flight sample (A) and ground control(B)
Stem tissues were inoculated on regeneration medium and cultivated for 8
days.
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Fig. 5 Ultrastructure of mesophyll cells in the flight sample (A) and ground
control (B) _

Stem tissues were inoculated on regeneration medium and grown for 8 days.
Bar indicates 1 um. N: nucleus, Nu: nucleolus, M: mitochondria, P: plastid

Fig. 6 Microtubles in flight samples (A) and ground control (B)
Stem tissues were inoculated in regeneration medium and cultured for 8
days. Bar indicates 1 um. W: cell wall, PD: plasmodesmata, MT: microtuble
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Fig. 7 Ultrastructure of mesophyll cells in the flight sample (A) and ground
control (B)

Stem tissues were inoculated on dedifferentiation medium and cultured for 8
days. Bar indicates Ium. N: nucleus, Nu: nucleolus, P: plastid

Fig. 8 Tracheid elements in regenerating shoot on a clinostat (0G) andat 1 g
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Fig.9  Fluorogram of 35S-methionine-labeled proteins in the flight sample
(A, B) and ground control (C,D)

Cultured cells were inoculated on regeneration medium (A, C) or
dedifferentiation medium (B,D) and cultured for 8 days.
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