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Fig. 1. Phenotypes of GPO1-FOX rice lines.

(A) The predicted amino acid sequence of GPOIl protein
encoded by AK067971. Amino acids underlined indicate a
putative TIFY domain, and those with a dotted underline
indicate a putative Jas domain. Red letters indicate a TIFY
motif. (B) Schematic structure of T-DNA region in the
pRiceFOX plasmid. P35S, CaMV 35S promoter; PUbi-1,
maize Ubiquitin-1 promoter; Tg7 and Tnos, polyadenylation
signals from gene 7 and nopaline synthase (nos) gene from
Agrobacterium  T-DNA, respectively; hpt, hygromycin
resistance gene; LB, left border; RB, right border. Arrows:
Directions of transcription. (C) Internode elongation: T,
plants from a vector control and AG163 lines were observed
at the harvest stage. (D) Root lengths: WT and AB323 (T,)
plants were grown for 12 days after sowing on MS Medium.
(E) Panicle lengths: WT and AB323 (T,) plants were
compared after harvest. (F) Semi-quantitative RT-PCR
analysis of AB323 (T,) and AGI163 (T,) of the
FOX-transgenic and WT plants. Upper panel shows the
transcript levels of AK067971 cDNA. Lower panel indicates
those of UBQ5 used as an internal control.
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Fig. 2. Antisense constructs for GPO1 (AK067971).
The pRiceFOX plasmid was used. (A) Seedlings of



GPOl-antisense lines. Plants were germinated and grown for
12 days on MS medium containing hygromycin (30 mg 1'").
(B) Semi-quantitative RT-PCR analysis of AN2 (T,) and AN8
(T,) antisense lines and WT plants. 1st-strand cDNAs were
prepared from 4th leaves of individual plants two weeks after
potting and the transcript levels of GPO1 were examined.
Lower panel indicates those of UBQ5 used as an internal
control. (C-F) The plants were grown for 20 weeks after
transfer to soil. WT (n = 3); AN2 and AN8: GPOl-antisense
lines (n = 5); AB323: GPO1-FOX lines (n = 3). (C) Single
seed weights, (D) heading days, (E) culm lengths, (F) panicle
lengths were examined. Values are mean + SD. The single
seed weights were indicated as averages in all the seeds from
the individual lines. Scale bar in A: 20 cm. *Asterisks indicate
significant difference compared to WT plants at the 5% level
as determined by the t-test.
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Fig. 3. Endosperm and internode cells from
GPO1-FOX rice plants.

(A) Endosperm cells (10 days after flowering) of WT and
AB323 GPO1-FOX (T,) plants. Tissues were stained with
calcofluor. Each red oval indicates center of the endosperm.
(B) Cells in the 2nd internodes from WT and AB323 (T,)
plants. Tissues were fixed in a formaldehyde:alcohol:acetic
acid (FAA) solution, and stained with safranin. Scale bars in
the panel A show 500 um, and those in B 100 pm.
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Table 1. Cyclin genes upregulated in internodes and
panicles of GPO1-FOX transgenic rice plants.

Fold Change
RAP cDNA (GPO1-transgenic/Control)
Accession Cyclin 44K 22K 22K
locus ID Number Array Array Array
Internode Internode Panicle
050690726800  AK070518 CycB2;2 4.44 2.64 258
050190805600 AK111939 CycB1;1 3.87 3.14 3.33
0s04g0563700 AKO070211 CycB2;1 3.54 2.55 1.64
0s02¢0805200 AK071591 PCN'.A* 3.46 2.26 3.05
(Cyclin)
050690217900 AK103765 CycD2;2 2.85 1.67 3.92
051290502300 AK106653 CycA2;1 214 1.65 1.69
0s01g0233500 AK063476 CycAlL;1 2.08 2.09 154
0s08g0479300 AK070025 CycD4;2 1.63 229 1.36
051290588800 AK064396 CycD5;1 1.53 2.46 2.81
0s07g0620800 AK063671 CycD2;1 1.53 1.81 1.29

* PCNA: Proliferating cell nuclear antigen

Cyclin-related genes that were differentially expressed in
internodes and panicles of GPO1-transgenic plants [AB323
line (T, generation) for 44K, and AB323 (T,) for 22K oligo
expression arrays], compared to those of control plants [WT
plants for 44K, and vector control plants (T;) for 22K] are
shown with fold changes in the microarray experiments
(Fold-change values >1.5 in 44K microarray are listed).
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Fig. 4. Expression patterns of GPO1 genes in different
tissues.

Semi-quantitative RT-PCR analysis of GPO1 gene in WT rice.

Plants were grown for 5 weeks (vegetative growth stage) or
11 weeks (reproductive growth stage) after transfer of
germinated seedlings on MS medium to soil. Upper panel
shows the transcript levels of GPO1 gene (28 PCR cycles).
Lower panel represents those of UBQ5 used for loading
adjustment (28 PCR cycles). 2L, 2nd leaf; 4L, 4th leaf; SAM,
shoot apical meristem; R, root; RT, root tip; FL, flag leaf; IN,
2nd internode; YP, young panicle; F, flower.
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Fig. 5. In situ RNA hybridization of GPO1/OsTIFY11b.

Hybridization with antisense (left) or sense (right) probe. (A)
Sections were prepared from floret primordium at 73 days
after transfer to soil. (B) Sections from plants at 35 days after
transfer to soil. (C) Sections from secondary rachis-branch at
67 days after transfer to soil. Scale bars: 200 um in panels B
and C, and 500 um in D.
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Fig. 6. Subcellular localization of GFP fused to GPO1
protein in rice

(A) Schematic structure of the GPO1::GFP fusion plasmid.
P35S, CaMV 35S promoter; Pnos and Tnos, nopaline
synthase (nos) gene from the T-DNA; hpt, hygromycin
resistance gene; TiaaM, Polyadenylation signal (Terminator)
from Agrobacterium iaaM gene; LB, left border; RB, right
border; Sp®, Spectinomycin/streptomycin resistance gene
from Tn7; staA, Region involved in plasmid stability from
Pseudomonas plasmid pVS1; repA-HC, Replication protein A
gene (High-copy type) and replication origin from pVS1 for
plasmid maintenance in Agrobacterium; ColE1 ori, ColEl
replication origin from pBR322. (B) GFP fluorescence of the
GPO1-GFP fusion in root tip cells. (C) Visible image of root
tip cells. (D) GFP fluorescence of the GPO1-GFP fusion. (E)
DAPI fluorescence of the GPO1-GFP fusion. (F) The two
picture images of D and E are merged. Scale bars: 20 um in
C; 10 umin D-G.
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Fig. 7. Response of GPO1-FOX lines to Me-JA.
(A) Photographic images of WT and AB323 (T,) plants.
Plants were treated with various concentrations of Me-JA for
5 days after sowing. Upper panels show their growth in under
cFR and lower panels show the growth in darkness. Lengths
of mesocotyls and coleoptiles were measured. (B) Elongation
of the mesocotyls and coleoptiles wunder various
concentrations of Me-JA in cFR and darkness. Upper panels
indicate coleoptile lengths, and lower panels indicate
mesocotyl lengths. Black triangles: AB323 (T,) plants, black
circles: WT plants. (C) 22k oligo-DNA microarray analysis of
AB323 (T,) (black bars) and WT (white bars) plants. Plants
were grown in darkness for 5 days after sowing, and then
treated with 450 uM Me-JA for 5 hr. Changes in relative
transcript levels for genes involved in JA signaling and
synthesis were compared between MeJA-treated and
mock-treated plants.
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