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(ecotype: Columbia)

1 frame/5min
10 frames/sec
X 3000 speed

sgr2 A«� (shoot gravitropism 2)
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SCARCROW; transcription factor

phospholipase A1-like protein

SYP22 (SNARE)

VTI11 (SNARE)

Zinc finger protein

unknown function 

SHORT ROOT; transcription factor

GRV2; Rme-8 homolog 

RING finger protein
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Fukaki et al., Plant J. 1998.

ÑfÐf9ÒÓ�4ÎÏ�Ðxg��ÔÕÖ×��ØÙÚ"#��9LÛ<K�

ÑfÐfÔÕÖÜ (Starch-statolith hypothesis)
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SGR2: vacuolar phospholipase A1-like

SGR3: Qa-SNARE (SYP22/VAM3)

ZIG/SGR4: Qb-SNARE (VTI11)

SGR8/GRV2: Rme-8 homolog
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Kato et al., Plant Cell 2002.
Morita et al., Plant Cell 2002.
Yano et al., PNAS 2003.
McCabe et al., Plant Physiol. 2004.
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Morita et al., Plant Cell 2002.
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Vertical microscope system
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GFP fused proteins
   Plastid-targeted signal
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    !-tonoplast intrinsic 
    protein (TIP)
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1 frame/10sec
10 frames/sec
X 100 speed

zig-1

Saito et al., Plant Cell 2005. 
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(Confocal image)

1 frame/10sec
10 frames/sec
X 100 speedzig-1
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Saito et al., Plant Cell 2005. 
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SGR2, SGR3, ZIG/SGR4, SGR8
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SGR2, SGR3, ZIG/SGR4, SGR8
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