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Gravitational force on Earth is one of the major environmental factors affecting
plant growth. A 3-dimensional (3D) clinostat as simulator of microgravity conditions in space or
weightlessness has been available to clarify the effects of gravistimulation on Earth. Studies on
regulatory mechanisms of growth by gravistimulation using 3D clinostat from the aspect of growth
physiology and plant growth regulators revealed important roles of gravity in controlling hook
development, apical dominance and tropism in pea seedlings, a possible involvement of changes in tissue
tension in gravistimulated side of pea epicotyls in controlling gravitropism, and a possible involvement
of growth inhibitor in opposite side of gravistimulation in pea epicotyls in relation to gravitropism.
Furthermore, for chemical regulation of graviresponse several auxin polar transport inhibitors including
a novel one from Arthemisia absinthium named artabolide were isolated and identified.



19

STS-95

Plant Res. 112:

487-492, 1999)

indole-3-acetic acid, 1AA

Cholodny-Went

Bruinsma-Hasegawa

Physiol. Plant. 101: 39-44, 1997)

PIN

PIN

AUX1



Azolla

H

ageotropum

Morphactin

Bruinsma-Hasegawa

Bryophyllum

dehydrocostus lactone  4-hydroxy-B-thujone

artabolide

13

Miyamoto K., Kotaka T., Boncea A.,
Saniewski M. and Ueda, J. (2015) Hormonal
regulation of gummosis and composition of
gums from bulbs of hyacinth (Hyacinthus
orientalis). J. Plant Physiol. 174: 1-5, doi
10.1016/j.jplph.2014.10.007
Saniewski M., Goraj J., Wegrzynowics-Lesiak
E., Miyamoto K. and Ueda J. (2015)
Differential effects of auxin polar transport
inhibitors on rooting is some Crassulaceae
species. Acta Agrobot. 67(2): 85-92, doi:
10.5586/a2a.2014.028

2015

50 2-11 (ISSN 1346-5406)(

)

Miyamoto K., Yamasaki T., Uheda E. and
Ueda, J. (2014) Analysis of apical hook
formation in Alaska pea with a 3-D clinostat and
agravitropic mutant ageotropum. Front. Plant
Sci., 5: 137 1-8, doi. 10.3389/fpls.2014.00137

Ueda J., Sakamoto-Kanetake M., Toda Y.,
Miyamoto K., Uheda E. and Daimon H. (2014)
Auxin polar transport is essential for the early
growth stage of etiolated maize (Zea maysL. cv.
Honey Bantam) seedlings. Plant Prod. Sci.
17(2): 144-151

Ueda J., Miyamoto K., Uheda E., Oka M.,
Yano, S., Higashibata A. and Ishioka N. (2014)
Close relationships between polar auxin
transport and graviresponse in plants. Plant
Biology 16 (Suppl. 1): 43 49, doi
10.1111/plb.12101

Miyamoto K., Oka M., Uheda E. and Ueda
J. (2013) Changes in metabolism of
cell wall polysaccharides in oat leaves
during  senescence: relevance to  the
senescence-promoting  effect of  methyl
jasmonate.  Acta  Physiol.  Plant.  35:
2675 2683, doi: 10.1007/s11738-013-1299-5

Arai T., Toda Y., Kato K., Miyamoto K.,
Hasegawa T., Yamada K., Ueda J., Hasegawa
K., Inoue T., and Shigemori H. (2013)
Artabolide, a novel polar auxin transport
inhibitor isolated from Arthemisia absinthium.
Tetrahedron 69: 7001-7005,
doi/10.1016/j.tet.2013.06.052

Miyamoto K., Marasek-Ciolakowska A.,
Goraj J., Wegrzynowics-Lesiak E., Ueda J. and
Saniewski M. (2013) Morphactin stimulates
stem elongation and thickening in decapitated
shoots of Bryophyllum calycinum Salisb. Acta




Agrobot. 66(2): 21-28, doi:
10.5586/a2a.2013.018

Ueda, J., Toda Y., Kato K., Kuroda Y., Arai
T., Hasegawa T., Shigemori H., Hasegawa K.,
Kitagawa H., Miyamoto K. and Uheda E.
(2013) Identification of dehydrocostus lactone
and 4-hydroxy-B-thujon as auxin polar transport
inhibitors. Acta Physiol. Plant. 35: 2251-2258,
doi: 10.1007/s11738-013-1261-6

Fukuda K., Yamada Y., Miyamoto K., Ueda J.
and Uheda, E. (2013) Separation of abscission
zone cells in detached Azolla roots depends on
apoplastic pH. J. Plant Physiol. 170: 18-24, doi:
10.1016*j.jplph.2012.08.008
Wegrzynowics-Lesiak E., Goéraj J., Miyamoto
K., Ueda, J. and Saniewski, M. (2013) Effects
of auxin polar transport inhibitors on the growth
of the excised fourth internode in tulips. J.
Horticultural ~Res.  21(2): 31-39, doi:
10.2478/johr-2013-0019

Ueda J., Goraj J., Wegrzynowics-Lesiak E.,
Miyamoto K. and Saniewski M. (2012)
Morphactin substantially induced the fourth
internode growth in decapitated tulips:
Relevance to  endogenous  levels  of
indole-3-acetic acid. J. Fruit & Ornamental
Plant  Res. 20(2): 161-171,  doi:
10.2478/v10290-012-0025-5

Ueda J., Tada T., Hoshino T., Miyamoto K.,
Uheda E. and Oka M. (2012) Isolation of
PsPINs and PSAUX1 cDNAs encoding putative
auxin efflux and influx carriers and/or
facilitators,  respectively, from etiolated
epicotyls of an agravitropic pea (Pisum sativum
L.) mutant, ageotropum. Biol. Sci. Space 26:
32-41

28

57 2016 3
18 20

2016 1 19
20

Saussurea costus

50
2015 10 23 25

)]

2015 9 12

5
2015 9 12
29 2015 9 26
27
29
2015 9 26 27
29
2015 9 26 27
ageotropum
79 2015 9 6 8
29 2015 1
24 25
ageotropum 2015 1 24
25
o 4
2014 11
2
L - 4
2014 11
2
Saniewski, M.
Prunus
domestica
49
2014 10 18 19



49 2014 10 18 19
28 2014 9
21 22
Alaska
78 2014 9 12 14

Ueda J., Kamada M., Oka M.,
Miyamoto K., Uheda E. and Higashibata
A. Auxin polar transport is essential for
graviresponse of etiolated pea seedlings.
41st Annual Meeting of the Plant Growth
Regulation Society of America, 2014 7

13 7 17 San Francisco

Miyamoto K., Kotake T., Saniewski M.
and Ueda, J. Gummosis in bulbous
plants of grape hyacinth, hyacinth and
tulip: Focus on hormonal regulation and
chemical composition of gums. 41st
Annual Meeting of the Plant Growth
Regulation Society of America, 2014 7

13 7 17 San Francisco

3
2013 7 18

@ Miyamoto K., Oka M., Uheda E. and
Ueda J.: Effect of simulated microgravity
conditions on a 3-dimensional clinostat on
lateral bud growth induced by removal of
shoot apex in Alaska pea seedlings. 34th
Annual Meeting International
Gravitational Physiology, 2013 6 23

6 28

@
77 2013 9
13 9 15
@
. a
Y
47 2012 10 27 10 28

@ o Wai Wai
Thet Tin

47 2012 10 27
10 28
)
26 2012 9 27 29
26 2012 9
27 29
@
Arthemisia absinthium
L.
76 2012
15 17

Ueda J., Miyamoto K.,Uheda E., Oka
M., Yano S., Higashibata A., Ishioka N.:
Close relationships between auxin polar
transport and a gravitropic response of
epicotyls in the early growth stage of
etiolated pea seedlings. Plant Biology
Congress 2012, 2012 7 29 8 3
Freiburg

0

@
MIYAMOTO, Kensuke

@
UEDA, Junichi

HASEGAWA, Koji

®



