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Abstract

Abstract

Sucrose synthase catalyzes the reversible conversion of sucrose and UDP into
fructose and UDPG. The enzyme is encoded by at least six differentially expressed
genes in rice. Among the six genes, the RSusl gene is transcriptionally induced by
sucrose. To gain insight into the mechanisms underlying the sucrose-mediated
regulation of RSusl expression, the interactions between the 5’ regulatory region of
RSusl and the nuclear proteins, which were isolated from suspension-cultured cells of
rice (Oryza sativa L. cv. Tainung 67) under sucrose and mannitol treatments, were
investigated. The results of electrophoresis mobility shift assay suggested that the
major protein-binding region was between -1045 bp and -1007 bp upstream the
transcription initiation site of RSusl. This region, designated A-3-2, was rich in purine
bases and contained four GCGGCG-repeat elements. A protein that specifically and
directly interacted with A-3-2 was isolated from the suspension-cultured cells of rice
and was subsequently identified as a purine-ﬁch DNA binding protein. The amino
acid sequence of this protein, OsPura, exhibited 73% identity with the Arabidopsis
Pura-1 protein, and its rﬁodeled structure resembled™the structure of Pura in
Drosophila. Recombinant OsPura | el)cl&sl§ed and purified from E. coli was
demonstrated to have DNA-binding }acti'\./tty aﬂd tofinteract with A-3-2 specifically.
Moreover, OsPuro. was able t§ Eenhétr:l-ce sucrose-induced expression of the
B-glucuronidase (GUS) repoftér gefle, which was franscriptionally fused to two copies
of a DNA fragment containing A-3-2:and the CaMV. 35S minimal promoter, in Vivo.
The level of OsPura bound to A-3-2"was higher in cells cultured in the presence of
sucrose; however, the level of OsPura mRNA in cells was not affected by sucrose.
The results of this study demonstrate that OsPura participates in the regulation of
RSusl expression in response to sucrose; nevertheless, it may require other partner
proteins for full function

In the second part of this study, I investigated the subcellular localization of
RSuS proteins. The proteins were detected in both the cytoplasm and the nucleus by
using immunoprecipitation and western analysis. The results of transient expression of
sGFP-RSuS1 fusion protein in the onion epidermal cells and in the protoplasts of rice
cells, and immunolocalization analysis of RSuS proteins in rice cells further
confirmed the presence of RSuS proteins in nuclei. Moreoer, phosphorylation of

RSuS proteins did not affect their distributions in cytosol and nuclei. Presence of



Abstract

RSuS in the fraction of A-3-2-binding proteins, which were purified by DNA-affinity
chromatography, suggested that RSuS may participate in the modulation of RSusl

gene expression; however, it requires further investigation.

Key words : electrophoresis mobility shift assay, promoter, sucrose-induced,

immunoprecipitation, onion epidermal cells, protoplasts of rice cells
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(starch phosphorylase) (St. Pierre and Brisson, 1995) [ {7ty p-Fity
(B-amylase) (Mita et al., 1995) STk VHL NI @ T2V FERAIL 5 )5
HERWF AW (suspension cells) Y%AV o-P455 T (o-amylase) (Yu ef al., 1991,
1996) - ﬁé (Chenopodium rubrum) B (1445 GRAETE  (Krapp and Stitt,
1994) ~ = KB A TEEEELEY Shi (Koch et al., 1992) W Al [TV A
RN (Koch er al., 1995) FHHRIEIHIHLNFH -

22 HFREEEE
PRy E EL PR RS B R 5T S PRV (sugar sensing) ~ FYEL [
(signal transduction) » ek ecfig| S W—?‘wiﬁl (target gene expression) o P o [T H
R T A S T W B e
ﬂﬁ 7 nM-uM [[f’ gﬁﬁn‘ﬁ“ ?}fﬁw @F, [Rr 5] mM T} oSk 5
b o MEPr PR R ypﬁfﬂw 7+ £ y@@«rfgg (sensor) VYL T [
By R R upfF l 7[94??;{”'—?. (hexoklnase HXK) I8 5 i
(hexokinase-dependent pathway) ~ E&ﬁ*ﬁﬁr_& IIE E%E (membrane sensors) V@B
& (hexose-dependent but hexokinase-independent pathway) * 7 ﬁﬂh (e
T3 (sucrose-dependent pathway) (Smeekens and Rook, 1997; Smeekens, 1998;
Gibson, 2000; Koch, et al., 2000; Smeekens, 2000; Ho et al., 2001; Ramon et al.,

2008; Rosa et al., 2009)

PRV R - F B BT (I PR G B P
(10T |IHT™) (Ho et al., 2001) ~ 3 (kinases) » . f#%75 (phosphatases) + £#58%
S F.J, 5% (calmodulin) =~ (Koch, 1996; Yu, 1999; Gibson, 2000; Koch et
al., 2000; Smeekens, 2000) > # “iﬁﬂfﬁg"if?j/4 iﬁi_lﬁllﬁ'l@?*ﬁl@;@ ) %IF'JF%‘?ZL
USSR NPUATL -
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FIIASHL TR 5 Rl pl, g, L AR 15 o I IR RL A
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fol I PER P 5 1% B F 1B sporamin (Hattori e al., 1991) ~ i VBP0 PF & 1% &2F |

Y lipoxygenase (Mason ef al., 1992) %~ Mﬁg’?ﬂﬁfg@ ISR FYA RN A
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dark-inducible (DIN) FL[NY (Fujiki et al., 2001) Z’“JEIEL[*\[%IEUF‘“ TH;P%?FIJFE
L o

E 5 IR I [ S SO asparagine
synthetasel =% proline dehydrogenase?2 ﬁlﬁdﬁﬁd%ﬁﬁgﬁfi Jil]ﬁj[rJ TR S
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3R (Lee, ef al., 2009) o T[4 [T sugar-insensitive (sis3) ARG 1525
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[RGB o iSRS ISP V|55 7 EELBS I A - =9 > DNA =% RNA ¥
RURfRER > o R SFE [ JRERIEDS IR T (IR RS~ o )
SIS o WA T PIEEYRY RRINES PIRIIT 4 A  g £ TR 1 gL

4



o R L D R OAOBEE $ A E S (Sheen, 2010) -
SRR L
3.1 Sugar-responsive elements
I'l PLACE (http://www.dna.affrc.go.jp/PLACE/) ﬁﬁ’?ﬁf@%ﬁﬁ@ﬁ% » ETHE
= pTAET [ﬁj%;“ﬁ@?ﬁﬁ}”dﬁ?%ﬂﬁﬁ%%ﬂf cis-acting elements ¥ ﬁl@ﬁﬁfﬁ*ﬁ

B patatin Fl [ﬂ?s,‘ f7=" B/ SURE (sugar-responsive element)(Grierson et

El

al.,1994) ~ |35 sporamin == [-amylase ELW’F%}E{*J%’ETJ/ SP8 (Ishiguro and
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3.2 Trans-acting factors
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sporamin == B-amylase gi[ﬂ?f B U] BLAESRAESE SP8 element ;ﬁ

e [flﬁ'l@ trans-acting factor (Ishiguro and Nakamura, 1994) > F@S%ﬁf%ﬁl



MEER

A Y repressor o 1 & [I1 Masaki (2005) =7+ [ﬁjﬁ;&ﬁ% sporamin FL[H
FEH= TGGACGG #f!{I]f~ carbohydrate metabolite signal responsive element
(CMSRE) : 4% il » Morikami 3" * = J123%2 CMSRE fj - & (i (=~
ASMLI1 » F[‘iﬁ]’h‘ sporamin % B-amylase FL[NFH

1997 ¥ Kim %“fkfiﬁ[ ' (cucumber) [V cDNA i i#5¢1{%* SPF1 [l
G 1O o pie BT STI MG I BRI 1eR - 31 i gy e
patatin ELW’E%‘E@%'_‘—EU B-box » =" ERIFELPN.V activator (Zourelidou et al.,
2002) « Vi Sun 7% (2003) > U7 A% (barley) [|H5%] SUSIBA2 » it
WRKY W5 T [E = SURE ?EEF’—‘, RS W-box & 4G T [EH[2009 F
Li 7 pha gl o SR EATgioNG: TERF - (& GCCbox M
DRE (dehydration responsive element) %’Eﬁﬁ » 'F'TE‘H—‘ SURE % W-box & % %
o)« i SUSIBAZ AERE 05875, SEFAR, sShB UG T T
ﬁ‘[ﬁﬁﬁl:ﬂﬁ}i[ﬂa ASE 7 b IR g ”‘fﬁ{pff[lp J’W‘“"’”Jg’girf' » S bZip I
¥ s class SIS RR T DR TIEEL, sy 1

FLHpVZRGL I bZipl, 22,51 ,‘-44 W 53 (Hanson etal., 2009) -

3.2.2. Pura
[ 3% Trans-acting factors 9} » 7i7l?rﬁm[ﬁfl"§§$“[ﬁ’% 'fﬁl& TP RSusl
R st S B RSus] PSRRI 5] 18T OsPura (P51

By = ﬁ’l) > OsPura. Eh* purine-rich element-binding protein superfamily -

A
(1) EP2ppY Pura

o

Pura fR1ELT M MY ATS 2] (Bergemann et al.,1992) o <[5
K~ WSS P S E([AVE ST VBT (Gallia et al., 2000) © Pura, 5 F) %70
eV E € =L DNA » RNA j “?F[’ﬁ s 4 5rTE DNA - AYHE S EE
)% mRNA fUfis# (White ef al., 2009) * Pura i HBL &S5 _FAvEy 147
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[l % 9 DNA ?E'%F’*‘,}}El’?’? S Puro fLpN 322 [l ELPRAAAE Y o T T
N ffl%.}glfﬂf?[ Dy g 18 [l Gly JREL - [yl JF,\'%L“’%— i Ser: 7 -3 [JFl 1]
I 3 Pl 23 [ CHPHLRTE R PR RS9 class T repeats > i
= 3 F repeats fH]}]]57 H[Jﬁi‘jﬁﬂi 26 {f ZRELPR IR FLPRAAE RSy 2 B
class II repeats ; ﬁlj?‘ifjﬁgﬁ C f%}ﬁ'lffﬁ[ﬁ 1% 7 Psycho motif » Glu-Gln rich

PUBkIs - Psycho motif f[1f# 5" & (1 amphipathic ﬁ%’ﬁif@ﬂ’ﬁ%’?‘%ﬁ@ a-helix

]: 1
It R B casein kinase IT %% (“fiv Ser275 (Bergemann et al.,1992) - =
It gfﬁ}ﬁﬁ'l@ﬁﬁﬁfﬁf[l Gly-rich [y [k I8 B ] 7 H: £%  helix-destabilizing
domain - [fi] class I repeats =* Gln-rich fi JEFHE&E'[JJF&FM BF'R-=" DNA ; ’?F[
?ﬁ#@g@%&? | Fﬁ% (Gallia et al., 2000; ‘Liu agd Johnson, 2002; White et al., 2009 ) -

(75 Pura 9t - [l Pur ﬁ?f’l’ﬁ%ﬁij‘%ﬁfﬁ‘%ﬁﬁ P BE |V GRS Purf
K Pury o I') M KERR T Ry Pura rj’ir}ﬁifl&’:f B2 F) 50-70 % !

1% > {f Purp #&7 Gln-rich F J]%~ a‘T 2 Ficlass II repeat f[1%2¢i— &=

glycine I'} % Psycho motifif| F J/Hﬁ‘i: Ca‘sem klnase IT &% [pY Ser <73
Pury [l N & lw ﬂi‘kﬁ'ifﬂg = ?}J:T-Z Fﬂlclass 11 repeat e 23 fit gL
P& > =9t Pury flIfS58 | Pura & Purf,Ji F’%Tj’i;? fi9 nuclear localization signal
(NLS) = ] EIF];J [}1.]?\ R MRS TS Puro = Purf P IETE B H Y
isoforms ° ﬁ' | Pury I35 fy7E isoforms e

Pura [ 5 =2 a ,F’—‘lfﬂ ST I P@“E@ujﬁﬁ#ﬂ_ﬁlrﬁ AR TETTE % 4 2
TER] ?ﬁ retinoblastoma protein (m/Afff1R 3 5 1 | &rF 1) ~ E2F-1, YB-1,
Cdk2, Cdk9 =ZEigsA=" » " Pura A7 edd ] (cell cycle) E’@?‘Jﬁﬁﬁlﬁd

g BRI (White ef al., 2009) -

(2) FEPIHIAY Pura
=Fl JrJt % F > Pura rj;ﬁE]fVJF[ A g I—Fﬁ—jcpﬁ[ﬁl B‘L , [E d ENTEa IE[ f\ H [Elfj
HIFSERIR A PR cEPLA ORI T 70 tlomer
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LI cis-element (felo-boxes) » I'J = DNA -%[[(5'-AAACCCTAA-3")
EVEEE - FIH'] southwestern screening 1 ¥f{ir fit fﬁ'l“f% cDNA expression library
EEESE HE [JFI‘E‘F? telo-boxes ‘?flﬂj AtPura (Tremousaygue ef al., 1999) o
=9t » PCNA-2 (proliferating cellular nuclear antigen) Jl[N.V I’?Sflglﬁ—?'fﬁff E|
telo-boxes Y » lﬁr, £| site I motif F|H'| yeast two-hybrid Wﬁéﬁfﬁ » AtPura
FIJE"?EJ!— PEdy site 1T motif AVIEER[KS" At-TCP20 & F 4 = [BH] 5 =9t >
AtPura 4 F)+ 75 homodimer o F IR+ h) o 5% 4 ]'EIT# HiE[E 9 Pura
isoforms  [fij AtPuro. v TFEL R CIRCE EEEIPY Pura FHP rﬁj s B
N JFF'“J Z! glycine-rich fVBhisi » ='7 class T repeats | ffiﬁ,'JElU?FE[l'H@ DN
[ class II repeats [I[[==Eli7usE g e L#'ﬂ » AtPuroa 7+ C ‘fﬁ}ﬁ -7 Glu-Gln
rich Ul sk o AtPura, 4 50 = NES- Eﬁ&[“ﬁ %‘P{- AtPura &SP
= BIISER - I e b fE'I“f%?H} AF IFHE S Phesphoproteomic analysis I3 {N
FEZ o AGFIpY AtPura T Ser2(r)77"4‘ @E?‘éc@f“‘gfﬁﬁ%} (Jones et al., 2009) -

|
‘ |

A |

i Pk O M |
B P o R 5 TR L I R
IS LR P SR P TS B < SR
LAY S IO RD F[ Tk b [A I o iﬁ?ﬁj‘iﬂdﬁ% i 'H‘iqu_EIJE’:\ gene fusion, mMRNA
alternative splicing HY multiple proteolytic fragments Z77 IFL RS
EH - A TS R ] l—j[ IJﬁJ SO PRI IETRLAE B moonlighting
proteins (Jeffery, 1999; Jeffery, 2003; Huberts, et al., 2010) -
=] (glycolysis) #5400 RIS BT B~ i + 7% 4Pk
FI1> [ hexokinase (HK), enolase (ENO), glyceraldehyde-3-phosphate dehydrogenase
(GAPD), glucose-6-phosphate isomerase (GPI) & o [fij¥T# vk, » 3L

PORE 1~ ERRTE R AD S T H S AR OIS MR



MEER

(transcriptional regulation) 5} J&/FE RVl (stimulation of cell motility) {1
P F{fjﬁf‘éﬂ‘g@ (regulation of apoptosis) =~ lr_p*” e R N R U R T i o O (E
SRCEFOFREA LI 4 s BRI (metabolic sensors) Sl

(Kim and Dang, 2005) °

4.1 Hexokinase
R LR ST - [ T 0 O A BREE [

glucose-6-phosphate =" £} 1 i it~ lig « T[RRI TR Saccharomyces cerevisiae fl1 >

[T iR A RSN NI £.P 5 = N b A L CIAE pa N S IR Ry e L
Pl AR, = (Trumbly., 1992)- AT
HXK]I (hexokinase) =2 GLKI (glucokmase) ﬁi IS F, 17 #1 ﬁj[] HXK2
(hexokinase 2) - SR{fij v HXK2 "5‘&,“/ FI@U@*H{ (hxk2) fl Jjjw{rﬁiﬁ [EGA jf‘ﬂﬁ’[]
HXKI = GLKI | Jﬁj <0 ] FIXI'_Q;T' “‘ﬂ]ﬁfﬂp Jﬂiﬁ (Diderich et al.,

2001; Herrero et al., 1995 and 19@ i Nre'Elpracl.}ér and Entian 1991; Rodriguez et al.,
2001) - bJF Jﬁ»‘f}uéﬁ%l HXK2 7‘£ {—f rj;jJ‘/:\ ElﬁqVﬁ?/ g E%’J? ﬁﬁﬂﬁ‘]ﬂ HXKI, GLK1
K SUC2 (sucrose transporter) %@W%%&D?%ﬁ (Herrero et al., 1998) - 7t HEfs
A EIPHEITHIR A O El’?*‘iféﬁ?ﬁr [ERURIEANST Migl ~ Med8 > [H
’F’TFI’E"? HXK2 & 4 % 7 (=" (Ahuatzi ef al., 2004; de la Cera et al., 2002) - I']
Migl FL1 Bl H s e i - Migl €9+ phosphatase 7 ik [ &

s ELE S A T lf—Jﬁf Migl ]Eﬁéﬁf"[i ?F‘Eﬁﬂ F%J%%‘@‘Ehf » e HXK2 =2
Migl ﬁFF’—‘, » [l I R1 {1 repressors — @ﬁnﬁuglﬁgwgaq@%o [ F=1 9t
HXK2 i B 2% galactokinase 1 Ji Jsﬁfa@?ﬁﬂib IR [~ Regl % Ffﬁ}‘li
Srf VT Snfl AUAZEL (Jiang and Carlson, 1996; Vincent ef al., 2001; Sanz et

al., 2000) » SEL I HXK2 T P IR S SR ] -



4.2 Glyceraldehyde-3-phosphate dehydrogenase

GAPD & F§ # (1 p' (# [* glyceraldehyde-3-phosphate %
1,3-bisphosphoglycerate - [fil[Ff & L NAD" i Z] NADH - GAPD = DNA &
RNA FEFJ“J?J;?%FL\IH‘:’JJ (Grosse et al., 1986; Nagy et al., 2000; Perucho et al.,
1980) - Sirover 7 1999 = =IF=EE GAPD 7 & @k?% ILJIEJ%EHI J fjﬂFﬁ
Fjﬁﬂﬁl PRV E] € o 7 2004 F Sundararaj E0 A J’Fﬁrﬁ“ HI?FH' » GAPD =%
DNA [YfEIE > 25 telomeric DNA FUif £ I JF—%% > GAPD 7t cell cycle [[1*4
PV coactivator [VE|<t (Zheng et al., 2003) o =9t » T H FIAVPTALL l“‘ijF,L"
GAPD [i' RNA i » @37 rRNA - 5 £ mRNAs (02 HEG » 7 %93
i RNAs (Choudhary et al., 2000; De et al-; 1996; Dollenmaier and Weitz, 2003;
Schultz et al., 1996; Sioud and' Jespersen; 1596) ° E,L*ET;L:]L GAPD-RNA interaction
F'@I?;cf;?[[f'j\ 2> (] GAPD E"Eﬂi; ElfJ RNA_IE'EEJE‘@:ETJ"’'Ii :LFF[H T B E&WLT“
) FLRAEEE G o T GAPD-‘L}E”@E'@‘@{H (membrane fusion) - &k [~
% nuclear RNA EIfJFi?H'._u ﬁéf LFTJ (ﬁgrover 1999) -

+ _ "‘
4.3 Enolase 1
‘[ Ekfl1 > MBP-1 (Myc promoter=binding protein-1) £i— ‘]33 35-38 kDa

(A B i F'* MYCP2 | JFF TR HEMEI MYC (MYC giof 187
£%— 1 oncogene [IUIHIEAINST) AUAI (Ray et al., 1995) » YTF J 58 MBP-1
JLESRY CDS 2 ENOI Gf1ET /|55 48 kDa) it} g ik 95 % I+
(Subramanian and Miller, 2000) » &= MBP-1 ﬂ: £ ENOI mRNA 3% %4
alternative splicing =& 7o rj[fﬁ’ﬁlﬁl“f* f1 STZ/ZAT10 £i— y{’\;’r‘ AL TR
BRI enolase 'R (% HLLPY ufg pro= o GBI
fu%Gl (Lee et al., 2002) - PIF|FP4 5L ENOL =2 phosphoglycerate kinase
(PGK) F’7x f[ (host) * Sendai virus @ Hi o 1?“4 FIp="75Y  active
transcription initiation complex I }i‘@ﬁ{fi”ﬁ%ﬁlﬁﬂﬁl@@éﬂ (Ogino et al., 2001) -
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4.4 Lactate dehydrogenase

= % = FE [t - lactate dehydrogenase (LDH) ¥ 3E ZL H: @ﬁsﬁ%ﬁ?ﬁ
i < LDH [lRqfa Vv HIR i (A =2 B) ASSpupHR iy ROR R R
PP PRI L [IFDE NADH & (@ Z] NAD™ - 77 24 Pl
LDH-A B 38 JL AL~ 78 #148 DNA 5 F’—‘[ SrF 1BV (ssDNA-binding protein)
(Cattaneo et al., 1985; Grosse, et al., 1986) » “Ef#~ DNA-helix-destabilizing
protein fU— K o s Rl [NIES (Williams et al., 1985) - LDH-A =% ssDNA
i VRS T @] NADH o= fysie . » = BIRLE S NADH (3541
LDH-A F% ssDNA [iU5: ¢ Bndsh » 3053 ] 1774§™ - LDH-A and LDH-B
7+ cell cycle HI“J?JJ?FJQ coactivator f* JEI (Zheng et al., 2003) - L’.Eliﬁﬁfﬁzﬁﬁ'\'
2. LDH fiy it = 52 225 Rl shgs DNA pU’Fa%‘J CUE - EPURED . 7

PHER(EH ] TE'FT;JE??E it tyrosine res1dues FE JW’Q[’“P H f B LU RN A S
b (Cooper et al., 1984) - i+ '] E&{ElﬁﬂPCIQ ‘pheochromocytoma cell line) 1=
FSHE LDH-A 7 Tyr238 v @4 'I' Ha ﬁrﬁ”ﬁw P aftg o T Tyr238
7+ LDH-A EJ{”’?‘/F'”J* 0:5% l F[ f\_?—\;&*— LDH A E EJFTJ%EF (Zhong and
Howard, 1990) %

P S B R P 2 e e i 7 %
moonlighting proteins < Jfj7ij moonlighting proteins 7% I lﬁlféfg’ﬁﬁ}‘;f? T %
Bﬁ%’l'fiﬁﬂﬁ’}j’ffl*ﬁ elolase Vi ’i’ﬁ_lﬁllfﬁ%‘% ?}ﬁHIEﬁP & cysteine protease - El i’
3’%‘#} 1-aminocyclopropane-1-carboxylic acid synthase FYEL[PNZ#T (Matarasso et
al., 2005) » I'] % [ FF fFi r‘ phospholipase AtsPLA-or » Ji' # [I152 {8l S P =7
AtMYB30 %F’ﬁ ' 1 Jﬂjﬁjﬂi ¥ HR (hypersensitive response) ﬂlﬁfgg ES=1!

(Froidure et al., 2010) °
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5. 7[:%?1/ ;J/’FMEﬁLE@%?E Ay
5.1 BT

T P F—\[ 7Y Ty (Sucrose synthase, UDP-D-glucose:D-fructose 2-a-glucosyl
transferase, EC 2.4.1.13, I'] ™™ fij#4 SuS) — &% [J“HUEE‘ [IT f' NG hﬁfﬁ?ﬂﬂ“”
F‘Nﬁ]@’_fﬂ “[77?&5} (homotetramers) K5 f! @TD“‘%?E} (heterotetramers) » - {7t ?E} I3
Bl fi%% 70-100 kDa V] - SuS FRAAPIH iR BB IR Y -

[#{™ NDP-D-glucose + D-fructose 5 sucrose + NDP 1/ " 571~ /g o — Jﬂ&?“ » SuS

AR O RS T S UDP ORI o e b
J PO PRI T IR e faRIEE € PTG 1T SR A
5| (Ruan et al., 1997, Weber et al., 1997, Chourey et al., 1998; Pozueta-Romero et al.,

1999; Sturm et al., 1999; Winter and Huber, 2000; Koch, 2004; Angeles-Nuifiez and Tiessen,

2010; Kleczkowski et al. 2010) © 71}[%’%@&&[]3 F\l’?‘}' I3# @1 > SuS f]ﬁ?}
E’E' FlE o | l ,.:1-",, h “

; ‘ |
52 AT BT

p;:}m;frnﬁ L] HAY T SuS ,le?fﬁ Bt > flIR JEF ] Rl A
FFL e 0 % (Larsen et al., 1985) ~ % (Sanchez de la Hoz et al., 1992;
Martinez de Ilarduya et al., 1993; Guerin and Carbonero, 1997) ﬁ,’f?’d (Chourey et
al., 1991) ~ F[ 7 (Buczynski et al., 1993) ~ F,&7E4 (Fu and Park, 1995) Fﬁﬂgéﬁf
(Sebkova et al., 1995; Sturm et al., 1999) ~ # 7)1 (Wang et al., 1994) ~ f' 722 (Hesse
and Willmitzer, 1996) ~ §#[1 (Barratt et al., 2001) ~ THﬁ%J (Komatsu, et al., 2002) ~
=K (Carlson et al., 2002) gﬁ]#”iﬁﬂ@ﬁﬁiff DEFFEN ] RS Sus FLEH o = |
AEbLl o AFEH RS T A Sus BLPY o B B3I RSuS4 AT A d 1
M| RSuS5 » RSuS6 # &%= Ely fo"“’?‘}?fiﬁ (Hirose et al., 2008) ; i+
2011F Cho = * 387l RSuS7 - =2 RSuS5 [l E| 47["2% f‘fzﬂjj f' ° l[(ﬁ’jt‘f‘
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[Eﬁfl e e+ 78 Sus FLN - E A i'"EJQ“”;%&TE_f4 4 (Baud et al., 2004,
Bieniawska et al., 2007) o

TIRETRLY SuS 20% s R P Rl P AR LY l'“”#j‘l‘ff’ﬁ\ IFil Sus
BLPSUH AR R B D PR O R IR
(Arai et al., 1992; Fu and Park , 1995; Sturm et al., 1999; Wang et al., 1999; Carlson
et al., 2002; Baud et al., 2004; Hirose et al., 2008) » [Nj3gh:=% £ ] @1 v gk~ i<

G RGE ST [l MR T

5.3 FVRCL A A AT PR

Sus FLENEEIPIICLGHE IR Sus. PURHLL AR RO
P I~ BURGRL R I | TP 1700~ SRR TS M8 76t  basal endosperm
transfer cells * = & ﬂ»ﬁﬁ”’%&flr s NS SR LN Sl
AAHEI qy S FEIEIT 2 ‘F.F"ﬁ?{/ﬁ{f SR R
Py H AR A5 7 1 K oeh, h9 6; ﬁch etal 1992).°

% (Chenopodium rubrum) i sy Fﬁ%mgmqu  Sus ST P A
(Godt et al., 1995) - FJ hﬁ%ﬁlf[[% FEIRE PR, i~ 3 Sus mRNA 97}
BT A o [y R ey SR 1 Sus mRNA [9AHLE] 'FA ]
IR o H R BRSO O BT Sus mRNA (9 ATy b LR -
(Heim ez al., 1993) -

RSt Susd FLIWFURI R SR PEVFEE (Salanoubat and Belliard, 1989;
Fu et al., 1995a; Fu and Park, 1995) {8 iV FLEG IR R I e i

1?‘[3[&%% R ‘ﬁﬂﬁ F g5 BAR T 2= (Salanoubat and Belliard, 1989)

“HE[Y RSus] mRNA VA A fw”m | PR J%ﬁi (Huang et al., 1996;
Liao and Wang, 2003 ) > I'] J! [fEWU?E‘ﬁ‘T f' [FilJEL A, 7 ;P%*‘?Fﬁ ka1 I|“F'h"tﬁ 73
PradifN JEZFL > B[ RSuST Sf [E’T]E"ngﬁﬁ%ﬁiﬁ?@z@ﬁl‘JiE'J’JDP'JiE'PD Pk 2% ~
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4% TH PR SERVB T SRR RSuS2. g VRT GBI IVAE (I 1) RSuSI
IR (> = 0 1999) -

5.4 ﬁ;{s&#rlw V;T\E”i'ﬂ[j fib

SuS Srf 1B BT AT (15 1 RIS - F | YT
(Ntmez et al., 2008) ~if @5l (Hardin et al., 2006) 3% (Etxeberria and Gonzalez,
2003 ; Wang et al., 2009) ~ ifVwH# (Persia et al., 2008) ~ Hq&\?ﬁ' ke
(Subbaiah et al., 2006) ° +ﬁ”ﬁ$’ﬁ?ﬁ§:ﬁu SuS Sf e YT FJJF,[HJE’?'%@&
E2 F,ﬁ*fﬁiﬁﬁﬁ‘/ p‘%’?‘ actin cytoskeleton i £ i (Amor et al., 1995; Winter et al.,

1997; Komina et al., 2002) | AR USUS T BRI

voltage-dependant anion channel nEFF[ FLHEHIT fj- == ILJX%’* HEL llq
A SRR A SuY Al J/ JFH:?@E[JV 2 LE_J{EI SuS %49 (Subbaiah et
—acl i
al., 2006; 2007) - 1| == |
}} L |
2\ | \
5.5 i’ﬁlréf‘gli r;[:ﬁ\ﬁ’flﬁ 90, FW"E‘}-F/J
YT:W“j ~HI S RSusI-RSus3 £l ﬁm"" fE > HLELPR cDNA =1

Y

EGALT G A (Wang et al., 1992; Yu et al., 1992; Huang et al., 1996) °
lﬁ FE RSus FLPHTE AT IR QS‘-F[IEIQ%EH\%M’E'W » [T RSusl % RSus2
G

BV EETE A 2 RE T BT RSuS 2 B
i

Tt i RSus3 [UAHIEE g~ (Huang et al., 1996; Wang et al., 1999) -
:@RMS@%ﬂ[@*%X E?WTﬂfw Ry B
P P40 e o T I LY 0 RSust RIS > (B A w

FHEIRES  RSus3 T Rl R SR 3 2 BISRHL 5 RSus2 HIFpOf i
Eﬁ ° E“lﬁmﬁ%%?ﬁ” » RSuS1 ?i%g)g ijlL‘i@Eﬁ‘j@Eﬁ] ﬁl_;f%?_f qTL') F[J 3:%[ R
R TP TERORZ R > 07 A TP RSuS3 o BT 1SR A A 53
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e RIS o I 3 L PR b R VI ST [ R O BLET > RSS2 (]
Fbmgq housekeeping [14:] &1 FERfAF L 4 1% R {933 (Wang et al., 1999)¢
PJIFRRRSE B I XV R ~ SRR RSB H > RSus!
mRNA [IORAEN ST - i) H SHESEPRH 24 BT (T e
[ 175 e 1BT2SE o RSusl mRNA BESRTE ST S0k B R - (]
RSuS1 57 VBT 59Ul ™ AR T o ] RSus2 mRNA S Bl 622y
RO G R PT TTRTE ©  HORARTNT RSuS2
TR @R IS (R > 2002 5 Liao and Wang, 2003) «

Madld ™[Ry SuS 7% invivo ® invitro Efrl‘ﬂiﬂ ﬁﬁ‘w’@é@f“‘oﬂvﬁg
F U= PR [ L pH7e an*-dependent SRFIETHTS (RPKI~RPKA) > 7 in
vitro Elff[‘ﬁi[%ﬂ m“ﬁ*ﬁ%fﬁﬁé@fﬁy RSuS1 pu SerlS » Serl70 &/ HH& [~
(£ (Tsai and Wang, 2003) S5 > 5 ﬁJH&*W@E&I%ﬂ'@%”4&@ RSuS1
RT3 PSR 1 S SefISr-%“ Semo B (S5 RSuS1 Vil
S OB+ i Serl S VR (T B iR %rﬁfﬂﬁ 8 9 £
(specific-activity ratio) . " [ ] Ser170 f;’rftﬁ:;h It F‘ [Ber o B P [Rl Ser
IR %%féﬁ RSuS1 @%MH@?EI QTEH*J“‘NFI | (5P > 2003)

[ Triton X-114 53¢ ¥R RSUST ~ RSuS2 » RSuS3 7% i (17
FUNFF BT T 5 RPK2 [ 5 RSuS3 3% (R [ (S {1 S5 H %ﬁﬁﬁjﬁkﬂ[ﬁﬁﬁ [%
E R (R 2003) -

FAPFEA P RRTEIY cDNA [+ FE AR BoSus ¢cDNA » 5] HUFA“ 7
BoSus1-4 » H {1 BoSusl ¥ BoSus3 ¢ |y t-[FIT1E - i BoSus2 % BoSusd
Y= o PR TS ARSI PE AL RSB IR KPR
FLPGE VAR A EGE e p 1T (LS D SPRVRES o AL ) 1
ﬁjﬁ Y BoSuS ,Eiffﬁ‘ﬁzﬂ‘?“ﬁ Km #f{l] > {E'$f UDP ¥ Km F‘ f, o [F=9f >
1 HEZ BoSus mRNA =° BoSuS [ R EIAR (5o rray s Rovd B -
'l (Chiu er al., 2006) -
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5.6 FRYPHLBEE Y

P P 1 RSust 5L PR A 3L PRI ST A
(Huang et al., 1996; ﬁ,’ﬂvf » 1999; Lino and Wang, 2003) - = % (1995) ’FPIZ[‘Q
4% SuS Ezifﬁﬁlﬁdﬁfjﬁﬁﬁﬁtﬁ [ijFlLl' » RSus1 ﬁi[ﬂ? SRl = BT
VPVETHIY| (tandem repeat; TR) (ﬁﬁq‘%ﬁ‘— ) 1= BRI (TR = 43
bp » G0HT -1083 ~-1041 * -624 ~-582 » = A 1[F) 3bp AU gl 5 577
PR (TR2) =3 125bp » ST+ H -890 ~-749 K -520 ~-396 » El ([
Tt -890 ~ -749 %1% 18 bp M- =Ll G/A Elfjjﬁ RN BT BEETHE])
(TR3) = 33bp> 4T 713 ~-681 » -394 ~-362- [F= FHESIF[1FLE) 2bp A
2B g TRIOAAR T P sRSus 2 RSus3 HFE B[ PR

= RSuSI [ORITHPEE ?ﬁﬂ”"ﬁﬁ
ZERT (2002) }H RSuSI ’?SCE*J—J l—ﬂ;”": ﬁ’g i) deletion > fHZ[Jiy DNA A
P22 GUS LSRG o R~ Tﬁ#ﬁﬁ% ﬁﬁ%‘{ SHEANY ST GUS a5 1t
(FRFTRI= ) o it i 2 =5 intro LJH & F RSuS1 giﬂirfm%uﬁ:w ELRL
F\[ o ﬁﬁ?@ﬁ'ﬁfwﬂﬁé— H/‘ﬁi?ﬁ]’ o jily RSus‘J 3 flanking sequence = intron 1
[ﬁ Eﬁ r%ffiflfi‘[ﬁ%* » GUS ?‘éﬁﬁlfﬁﬁ‘l‘ﬁr*' NLF JH?T‘F,J & ﬁ intron 1 Efﬁ [kl
N Bﬁ%ﬁfj‘[‘ﬁﬁ&/a IF=9t #3553 RSusl [V 3”flanking sequence ¥4 RSusl FLPNU7H
?@zﬁ%%lp&’@ §F; RSus1 ﬁl[ﬂpﬁh%l ,,,,,, O PYRY 2 o f1 RSusl 5 flanking
sequence deletion ET?EE%’\.E'%JF[IEIU GUS @?T[_i%%f 155 Ay B N B > RSus ]
’E%‘E{*Ji'fﬁﬁiﬁﬁﬁﬁt’ﬂE%JEI@F%J%E&@ET%@JW -1117 ~-958 == -656 ~-571 pIH;
B j‘f* = A Ekfﬂﬁll © TR [IpRETRPEES TRIU (U: upstream) =2
TR1D (D: downstream) ° .V i Eba 4% S 18T%* TR1U % TRID 74 = [&8]
SR AT (gol mobility shift assay) #1k& » IR 15 i 1875
TRID j:"'EJP P57 o 2 W R K S 1V LAY

-1083 ~ -1041 (TR1U-2) ¥ -1040 ~ -958 (TR1U-3) JEJJ lﬂiﬁﬁ o [p
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TRIU-3 5 (5 R PRI A PRIl i RSust SLPSAHAL!
%%Elfiﬁ;’f T (trans-acting factors) [ 3 Bush -
EFE 2004 & HEEF RSusl TR DI 1117 ~ 954 (TRFN) » 53 7]
P RFE S PR LR (R ) SRR A e R 2
Pl BRI AT ) DNA SR TREN E3855F P TREN -
Ty DNA HB (A, B % C) (SRS H S Py | St gV ip)
PN e TS S RIS AT« VT TN AL B, C RS © 00
= B DNA A B [l Bl = R B S TR T B AT > A
41 DNA " F# A2, A-3(=B-1), B-3, C-3 [i" e asf piac ! o e p
1 dirf VRV 20 2 (0 (RS RIS IREREN SRR 5= i 1 ENE T
R B T AP B g R TR R metﬁ&t 1051 ~ -1012 ¥ -1066 ~
1047 ey Y RS e ST AOpie: © i s
RPAS -1083 ~-1041 (A-2) 5 1o§9 ?24 (A 3) E 15 H lﬂ?*ﬁmﬂ]@iﬁj
YR SH T S s 95 W #!JﬁiaF Ytﬁ%%l“ TRRNTH A
FIHFIEVAPR] > =5 RSusl ﬂﬂf,gﬂ?' F %’ﬂ%ﬁi R for B
7F 17T 7| WG RSusl rﬁaﬁﬁ?ﬁflﬁ“«lﬂwﬁﬂlﬂﬁ%}ifﬁeﬁﬂ F=gt > S
il RSuST rf VEDRAE V& pl 1 RSl Rl 1 Pk 1 1 9 o )

5.7 YI:F—‘F%TP IR
5.7.1. F+ RSusl gwdauﬁ;v%@%ﬁru
5.7.1.1 &#% RSusl ELEHTJ"E[*J—J l—if;ﬂ ﬁ%"ﬁt“ F%TEJEJ cis-acting
elements
F P 41 RSus ] ? SR e %‘fiﬁi FTRJ AR
-1059 ~ =954 (A-3) » K EI A1 A5 DM DNA A B 5 L2 e 1978 [ oy

AUBhIEE © F[P] A3 RREETTTPYEE DNA A RS A-3 1L

17
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B P ST ATV Y S VTS T S )

5.7.1.2 Y22 cis-acting elements [E5 [fURTF IET

PIRS 2=, ﬁgﬁiiiﬁ' E| FT;JEJ cis-acting elements FiFE&H™ U 5
,[Tﬁ?*c biotin ° }HLF“ cis-acting elements ju[aﬁ'L.iF»"E | streptavidin qag?g
T VS RS VT DA BT > 30 (R 1R B A
BT e Vi%F|l] southweatern blot JefiEt= RIfvAH F’—‘ Elcﬁ'[ﬁ% CEHH

MALDI-TOF JH i 1 11755 7 £) 5 -

5.7.1.3 Trans-acting factors [/ £lf’df—*§ S fﬂJF‘:ﬁ}FF’:r

i 1T gor e e IJ?F%%‘WS%%E‘W% 1 cDNA £
BUP > 1ES CDNAJEGE e _j"’EJ ‘1 pET16b &@i":‘;&ﬁ&ﬁﬁﬂjﬂ AR B
[({EIECIR S ¥ =R Ui :}f’-’rr% WVER S 1 cis-acting element
PP T hz vzmlpmd ing asSay ; | AP L

F“»"E | cis-acting elerpe_nt i %IF Trahs-actmg factor [yt 7E ’E’??E',; I

|
|
co-transformation assay - S ‘zn VIVO 7; fr’T °

=9t > F|[®] quantitative real-time RT-PCR ]%aﬁ]‘?}‘i&%"‘% %%ﬁlﬁw F

@ﬁ;{fﬁ =7 [ﬁjﬁﬂj [l ™ » trans-acting factor L [PNATE ﬂF\' g?;g; o

5.7.2. j%kﬁ]‘ RSuS1 if,l_ Aty

R R TR B YO i VERE - ) RSUST {9 2 ARG
& BRIV R JEE T TR (20020 AN A 5T ) B RSuS]
ST EE A RS o =91 > Subbaiah % 7 2006 & W > = [[1fi SuSl
F SHI @ NEVEE I h (i 5 AR O RIET 2« INBSEEgRcg] - Ak
S IFER [T R S VT BB BT T o P9 L)
RSus gwﬁg{ﬁ SGFP Sl L AP sk > o fill% RSuS 7 Aflw
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PR ¢FE§’JW ENﬁHIﬁQ dfVE] RSuS pVi i J%KF,]‘ RSuS £+

IO RS
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B8 MHERGE
LA RETTR
L1 BRI B e

F,%i 67 $E-H5 (Oryza sativa L. cv. Tainung 67) B5E *ﬁ%ﬁ'qﬁjﬁ” » ST I

i LB R BIIR TP B SRR 5T A o

1.2 PR
B RERR IR A -

1.3 ’?‘F‘P%}

PRSIE : A
RSus 1 promoter (1117 bp)- e)ﬁoh 1 ﬁBII21‘ GUS-NOSter A ES s '] HindlIl / EcoR1
TR pBluescrlpt I SI&( ) F“r’?fa@ /4 El a FrR e E S EL 3.6 kb (]

F
pS2-2 » 4 > 1994) =

pRSITRI-3 :
RSus1 promoter (-1117 ~ -620) = > '] HindII ferﬁi"’ﬁ‘?ﬁ' pBluescript 11

SK(-) A I ER BV » HA] HE 3,459 bp (3R 0 2004) -

pHBTI95sGFP
pUCI18 fﬁ“ i3 1.3 kb 7 CaMV 35S promoter::C4PPDK [-enhancer::sGFP

HF > EH[1 C4PPDKI-enhancer & 3= f C4PPDK FL[H_ '/? TP e 5 r

f1=
JHIE G (5'UTR) » FFf A RIS HUBR ) CaMV 35S 1= [ (i

AL RL PR IET I 15 [th[ (Sheen et al., 1995) - ¥ EL[XN sGFP =°f %+ & GFP
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VWIS Ser65 @xE%, Thr» N ,r.JpJ Metl Vi %'~ [ Val» '] % His231 d¥

£% Leu (Sheen al et., 1995) »

pET-SuSl1

pET17b F#% [ #ﬁﬂ RSusl ORF H-%|| (Sayion et al., 1999) -

pYCL :

pET17b 4% [ J#Lﬁ RSus2 ORF H-3j|| (Sayion et al., 1999) -

pBI22] :
pUCI9 Y HindlI/EcoRT ¥1lb—E2: ¥« By 3 kb V' CaMV 35S
i i

promoter-GUS-NOSter 4

pTrcHisA-BoPALL : ! ;

pTrcHisA | '—i” 7‘#4%2 BOPF / ORF ’T’][J (Hsieh; 2010) -

pMTC301 :

I'J 358 FS‘E*H <l firefly luciferase ﬁl[ﬂ ( [IJ\’FPIZ[“%§;&W ’FPIZ[“F HH) -

1.4 E&@

PINAREAETAL Escherichia coli IM109 [&E} 7?’7?5”@ s WE D T#‘I} o FLEL[NE]
(genotype) £b eld” (McrA) recAl endAl gyrA96 thi hsdR17 supE44 relAl A (lac-proAB)

[F traD36 proAB lacl"ZAMI5] »

PINYARTAL Escherichia coli BLR (ADE3) [®ELAIHEAE S 18T OsPura [’{;
= o HELNEEE F ompT hsdSp (rsmp) gal dem A (sri-recA) 306::Tnl0 (Tc®) o
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L5 2
151~ 4828,
IS EET Merck ~ Sigma ~ ICN g Amresco <572 il -
1.5.2 WE}«T[@%&FI

BoHL [0-"P] ATP ~ [0-2P] dCTP # [y-PATP - k5 NEN % il ik i) -

16 APRESI FHiTEs

%1 New England Biokabs, Roche' Molecular Biochemicals F5 Promega Life

Science (Promega) = ° 'F,j o

2.1 HYPRFE
i‘ﬂjfﬁ\‘%ﬁ%ﬁ;’ R EY 1 CosmoBio Company Mupid II -
2.2 Sf VTR

2.2.1 3K P B
ﬁfﬁ\’%ﬁﬁ*ﬁ? : Hoefer Mighty Small SE 250 -
FR 98 Hoefer SE 245 ~ SE 400 -
PR RS © Hoefer PS 250 -
2.2.2 DNA- I 167HI £ F R 7k
I Owl 039865 -
PR ey - BRL Model 4000 -
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2.3 BELH

&l lES 45 © Hitachi himac SCP 70H -
]l R BE 4 ¢ Hitachi himac CF 15D -
(ﬁ@?ﬁ%“% : Hitachi himac CR 22 -

AT FR[ B BSOS © Kubota KM-15200
A FR[EECES  Kubota KN-70 -

=i EE S ¢ Savant SC-110 -

2.4 B

FJ RIS 5347 ¢ Pharmatia GENE QUANT RNA/DNA Calculator ©
UV transilluminator :*Fotodyne Foto UV26 °

B {5555 7054  Fuji BAS1000 -

#7059 3EME ¢ Scinies EC-201 ‘| | <=
i

\
PCR [f’iﬂ%ﬁju%g : Progene ~ B{idmetra‘i'o
[ 3E455 #E97 © TKS 0851 1Rz -

pH meter : Radiometer copenhagen PHMO93

ELISA KA S @ Dynatech MR5000 °

fiFP8=tEiras © Beckman LS5000 CE

B §27%%0%5  Bio-Rad Model 583 -

#+= 4 : Bio-Rad PDS-1000/He -

Frk RS ¢ Olympus BX50 » CCD #5# % Olympus DP70 -

H g & Bhtsgh © Leica TCS SP5
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3. g

3.1 TFRRRH B R
3.1.1 | EI%%
£330 mL N6 Jrﬁ%if[%ﬁl [E1F] Y555, 4 ¢ N6 (CHU) basal salt mixture
(Sigma C1416); 1 g Casamino acid; 0.5 mg Nicotinic acid; 1 mg Thiamine HCI; 0.5 mg
Pyridoxine HCI; 2 mg 2,4-D; 30 g Sucrose; pH 5.8 )] ( Chu et al., 1975) ZEFT 125 mL
SERJI It TmL APV BE 25 °C NI 120 pm iU BEA BRI B BIIR

B S VAP S R

312 fﬂ PHEE Y 3F T4 E‘fﬂ]ﬁ’ﬂ’?ﬂ cycloheXImlde Vil

KRR BL XA AT R R TS e i T AT
WV IV N6 *ﬁ%ﬂfmﬁﬁﬁ b VA e gLEk 48 hro Fol
cycloheximide (CHX) /4! 3okr)n ' J l.‘l RS Hlsapl No gl
SRR R T [ o Ry e | 1

3.2 DNA ViV - FiEEESS
3.2.1 TE’T‘FE,' DNA V-] &l 778& (Birnboim et al., 1979)

}{—”” TP DNA "/*ﬁﬁiﬁi%l}%ﬁlﬁ’\ ﬁ[!ﬁ it & LB ?sz'ﬁfiﬁéﬁl (1%
Bacto-tryptone, 0.5% Bacto-yeast extract, 1% NaCl, pH 7.0) {[1>#% 37°C ™ %fﬁ{i?ﬁ%
IHJQ oIV 3mL ANt Rl EE (il FVF 1) 3,000 g BES 2 min & FA HE 0T 1 mL
1x STE (0.1 M NaCl, 10 mM Tris-HCI, pH 8.0; 1 mM EDTA, pH 8.0) > ﬁj@]{fﬁ?ﬁs’l%‘
P[RR BE = T R WJ&?E' i 0.1 mLMP I (25 mM Tris-HCI, pH 8.0, 10 mM
EDTA, 50 mM glucose) FI¥RIEEME > F[E51™ 0.2 mL MPII (0.2 N NaOH, 1%

SDS) > '+ ﬂ‘ﬁ’ﬂﬁ;‘%éﬁiﬂﬁﬁ—!” » Bt 0.15 mL MP I (3 M potassium acetate,
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PH 5.2) A1 [{URf 10 min i » 57 4°C ST'] 10,000 g #5 S min >
3V k= bl r@’é“”ﬁ‘f s T ?E% PCI [(phenol/chloroform/isoamyl alcohol,
25:24:1 (vIvIV)] » BRI IR T 10,000 g B 10 min - IV Fpif
=pl- EES Flr Ut 2 |‘F"[EE‘1§ V’“‘j‘{p‘l* L= ix o i I'ﬁ’\ -20 °C 30 min & %= 4 °C ™+
I'} 10,000 g EE< 10 min © {2 _FF KRN 1 mL 70 % [l > [k EE
1 min » ETFERY-© ﬂffmf’d@rﬁﬁgpﬂ?x/iﬁa » YOz ;] 30 ul TE-8.0 (10 mM
Tris-HCI, pH 8.0; 1 mM EDTA, pH 8.0) iﬁfjl_ﬁ’ﬂ"{l * 1 uL RNase A (1 mg/mL) #* 37

°C ~i&z 30 min % > 5‘”?“%'zqﬁfiﬁiﬂﬁf%ﬂﬁ?%’?ﬁﬁ@?%?ﬁﬁ*ﬁ P g o

3.2.2 %T’éf’}@zﬁ_l#"a T (polymerase chain reaction)

0.1 mL EEEEEC A @r‘l‘éi?b?fz’ B2 2100 ng 45 DNA > 100 ng

f 1
forward primer - 100 dgjreverse~primer »0.1 mM 'dNTPs > 2.5 unit Accu pfu DNA
polymerase (Yeastern Biotech) » L‘ X ,.Eﬂféérﬁﬁ?( (10 mM KCI, 20 mM Tris-HCI, pH
8.8, 10 mM (NH.),S0s, 0.1% ann XJ.OO 0.1 m@/mI BSA) » 2-4 mM MgCl) & i
et ?\%lﬁ‘gﬁ“k}ﬁ?ﬂ% £, 50 uL ‘i’ | (IR i}”}?f{ﬂiﬂl (mineral oil, Sigma M-3516) > fF[‘ E
PCR {53l Hh—ﬁ’gT% » BRI (e :

Step 1 Denaturation - 95 °C > 3 min

Step 2 Denaturation : 95 °C > 1 min

Step 3 Annealing : (&£ %} P]%?”J&_’Fﬁ ”{L_@ﬁiﬁiﬂ@ » 20-60 sec

Step 4 Elongation : 68 °C » ’C'T%Eﬁ fel A FE A1y (0.5 kb/min)

Step 5 Elongation : 68 °C > 10 min

EIFd Step2 = Step4 > %7 30 ~35cycles -

323 DNA Bﬂﬁfﬂf@f’iﬁfu

K DNA 240 H LV G (g i i~ s imlor Rl 6 5
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SR ) 65 °C UPEY 20 min 5X IV S BV EMEAUFER ) EDTA (G

VS EG 10mM) FS PCL R

3.2.4 DNA %ﬁﬁﬁﬁ’g‘ﬁg?ﬁﬁ;

ﬂﬁhﬁ[?l{i? v f@qﬁﬁ (agarose) #5% > i * 1xTAE F‘%j??%@ﬁrfz (40 mM
Tris-acetate, | mM EDTA, pH 8.0 ) > I }rH‘dEL}E[J[VﬂiF\EF ) rﬂjﬁ%?ﬂ[&iﬁ =4 —’33’<‘FIJ
B SR e DNA Bfh T 10¢ FEisfBeuem] (50% glycerol, 0.25%
bromophenol blue, 0.25% xylene cyanol, 0.1 M EDTA, pH 8.0) ix =" ?ﬁ?ﬁ??ﬁ‘ﬁﬁﬁ#[
far] > 1) 50V fy 100 V. AVEESE S s o M= RS 0T D
E\ﬂj > H]] I’Bﬁﬂ—?ﬁﬁﬁ\ » Vizl'] ethidium bromlde (EtBr) %<1 10 min ~ I'] < €1 30 min

% » I'] UV trasilluminator #<55d—

325 DNA B 57 BESR ﬁ Q) |

R 2 ﬁv@t‘r% DﬂA i1 POR s 1 ot B > % UV
transilluminator box et ﬂ_DNA Fﬁﬁérﬁfi fi fﬁll' WIS BB
SRR B LT T 200 mg) '] PROMEGA SRR D Wizard
SV Gel and PCR Clean-Up System ¥ 57 [ » Hykyp™ J’f?‘?ﬁ?‘fﬂ[l 0.2 mL
Membrane Binding Solution fg%‘f\ 60 °C V1M 5-10 min » =" &) 1-2 min $§ —
I EI ﬁ%‘}?ﬂ If'fﬁ%kﬁﬂt (i rﬁ[ﬁ%lguﬁ % ’}Hifkffq * SV Minicolumn f[1 > ]
16,000 g FE 1 min - [FF &k - Y1+ 0.7 mL Membrane Wash Solution > I'] 16,000
g BES 30-60 sec > FF VEdfk > F]U0 0.5 mL Membrane Wash Solution > [HJ FEEG
I Vi B 3 min 2 RPN < PRI BL- BEEIEE A
60 °C &LV TE % fEik 30-50 uL JB‘/\’%E'{ > f;*%[ Imin ') =>I'] 16,000 g #&~ 3

min ° %gdfijfkf [[ t Yg‘giﬂ/ E [1@ DNA HFQ"
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3.2.6 DNA %’ =

SRR = VBV DNA (vector) E"ﬁfh}% *H P DNA (insert) I') T RIFVHLE B
E““iﬁ-lf, (vector:insert=1:1, 1:3, 1:6 - 7 DNA £! 7%’@ 100 ng) > it 1 pL
10xligation buffer (300 mM Tris-HCI, pH 7.8; 100 mM MgCl,, 100 mM DTT, 10 mM
ATP)> 1 uL T4 DNA ligase (1 unit/uL, Invitrogen) J‘}%{Lf%l*’]‘?ﬁ%?ﬁ% 20 uL o #* 14

°C &5~ 16 hr -

33 G
PGRSI (- )
1| pHBT9SSGEP gy - sGEP LI | POR =45 5675 IR
(G-F-HI % GRANGel, 4480 o 1 I - f%7 1T pETRSus1 7
RSusl L[NV ORF - '] BamHI/ Na’eI/ Notl 3 E"E”ﬂﬁ"@’f‘ﬁﬂ pHBT95sGFP » £l /|

4R 6.9kb o | "_'. .

pRSIG :
{1 RSus! JLPS.V ORF (EFH{E] BamHILY J[" % (RSI-F-HI % RSI-R-HL

#— ) I') PCR K » AT pHBT9SSGFP » H -~ [595% 6.5kb -

pGBoPALI (ﬁ%\‘:
I'}' pTrcHisA-BoPAL1 ERAY » (11 BoPall $LPH.V ORF %# i (E| BsrGL &
Notl [V 4|~ %} (BoPall-F-GI =* BoPall-R-Notl, - ) 0 EJH E"’?”T‘ﬁ'ﬁ‘

,

pHBTO95sGFP » £l /[ 5457 6.2 kb o

PGRS1-N309 ([ =

I'} pGRS1 EBEYFS » #(l pGRS1 [+ % (G-F-HI ¥ RSI-R927, %~ )
E j
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frsETsEL sGFP ﬁl[ﬂﬁﬁfl RSusl FLH. [/Sﬁyj ORF H E (EHEH;[H = 927 nt
%’f A M) 0 ') BamHL & % blunt end > 3EFEAT WJI?E pHBT95sGFP > E

A AL 49kb o

PGRSI-NM (i[) :

f11pGRS1 5[ £ (GF-HI % RSI-RI821, F )'sGFP JL[N% RSusl J

Wﬂ/ﬁﬂﬁ ORF *H E& (E'I@ﬁf‘,ﬁ%i’r 1821 nt 3 mﬂ CRSIHE) o T ]?':” g

BamHL » f}~ ¥it% Notl » gl i} pHBTOSSGFP » £ | 5915 5.8 kb -

PGRSI-M ([ =)
SGFP FL[WNI') PCR 7 Eisteps FJ%‘??F%E;WI%‘% (G-F-HI ¥ GR, % )
SRR - RIS pETRSwSIIS IS S RAE POR W15 (9] 5
RS1-F928 =* RSI1-R1821-Notl, % ) -I/ RSusl gl[ﬂﬂ/ﬁg;j ORF * F& (1
928 nt = 1821 nt %’F—‘ "\ 7@5 1) BamHI / blunt end / Not '3?’7@15’\@??%}

pHBT95SGFP » £l /[ S5 T _e ||

pGRS1-MC (fif'*) *

sGFP FL[NI'| PCR =" &S i ;rﬁé?%drdla %f (G-F-HI = G-R, %~ )>
F PRSI < £1221] pGRS1 EREYY - [iBAT PCR K75f (91~ %f RSI-F928
=2 pHBT-R, %~ ) I/ RSusl ﬁl[ﬂ;‘/ﬁﬂﬁ ORF A F& (11928 nt = 2451 nt) >

I"] BamHI / blunt end / Nofl = ’iEii”’iffJI?E‘ pHBT95sGFP » £l A 55955 6 kb »

pGRS1-C209 (i) :
sGFP FL[NI'| PCR 783 S 5Ty - ;j;@%%%al%'% (G-F-HI = G-R, %— )~
ARSI - FE RS BamHL =2 Hpal T~ )iV pGRSI (85 & RSusl L

17 1822 nt = 2451 nt) » A/ 5355 5.1kb -
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pET16b-OsPura :
K OsPura. L[NV ORF > I'J Ndel / BamHI 7EFAW?E' pET16b » E =] 3355

66kb( jl 3.9.1) -

pHBT-Flag-OsPura (effector plasmid) :
}H OsPuro. L[NV ORF » I'| PCR 4T 57 & ,r.J J[I* Flagcodon > F|I'| blunt end
/ Notl 5%+ pUC18 _[—F“'"E |~ F¥7% 0.6kb [V CaMV 35S::C4PPDKI-enhancer

S (L 312.3) -

p2x A-3-m35S-GUS (reporter plasmid) (‘ﬁ%‘,' )

RSus 1 promoter (-1059 ~=954) " S Fs hininial 90 bp ./ CaMV 35S promoter- |')
Pstl / blunt end/ BamHI 5 7@7’\ ’?FFFE‘ pBI221(1'} Psdd = BamHI F2[ 35S
promoter) » [’ pA-3- 3SSm1n GHE, f‘JJL‘i‘] RSus1 promoter (-1059 ~-954) H Hi »
I} HindIIl / blunt end % ’?E;E”?ﬁﬁg pA -3:35Smin-GUS (I'] Psf Tg=Jix > T4

DNA polymerase 3= fill-in 3 “{: |7 HzndIII WAy iU p2x A-3-m35S-GUS (7

EL 3.12.3) -

3.4 ’E’T?E{j/ 87/ (Hanahan, 1985)

3.4.1 Competent cells QJﬁF (B [*E5F)

AP ARTR IM109 B BLR (ADE3) » 7= SOB Lﬁ‘%i‘%ﬁ%ﬁl (2%
Bacto-tryptone, 0.5% Bacto-yeast extract, 10 mM NaCl, 2.5 mM KCI, 1.5% Bacto
agar, pH 7.0, {#* iﬂ‘fﬁéi"ﬁrf{l T 1 M MgSO,; ¥ 1 M MgCl, ;Vif-lﬁi?f‘]rfz’ ffb
Mg JASEE LG 10mM) > 5 37°C ™ FfIHE#E 12 % 16hr-

FETFEIY B 55 10 mL SEENT 2 (BT T - VigEl SOB

J{F‘(rl_:i‘:fﬁ%ﬁl (2% Bacto-tryptone, 0.5% Bacto-yeast extract, 10 mM NaCl, 2.5 mM
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KCL, pH 7.0 » ffi= [fjp " Mg> THGUBAZIRE £5 10 mM) fE15° 250 mL 22
SEREN > IV 1 mL SOB A0 i &l EE Fl fl1> fE SOB Lmﬁﬂ%%g FPYE 4-6
(EIEE fg,' * 1 mL SOB %%E%L\ﬁf[ﬁfj’ﬁéi‘ﬁgﬁﬁr’ F1# " @& SOB 3&}1‘?%%
BB 37°C PRI 2~3hro [E] Aco 79D 0.4~ 0.6 % AR
EHCHECATH 0 H 4°C TH 0 T] 750-1,000 g E#E 10-15 mine fF B 1T 173
PAATRFRALY UG 0.1 M CaCla i > 15 5 5 IR 20 min » #5055 B
B B S IR 2 = 3 OV TR ISk o /it 1725 PRk A

*I/(yj\{q 0.1 M CaCl, 1F'~ff< iﬁi £ 155 competent cells A F S -

3.4.2 B

JVHE (1~ i 0 DNA- i (0TSt il 5 g 20
ML competent cells I s, f;‘ﬂyﬁ%’gfl: 2040min » £ ] 42 °C pEL 90
sec » PG 2 min > .&Hp‘f:,&oo kL SOC (SOB 1 Glucose [flifsxs "
G 20 mM) §f ff s 1) ¥ ﬁfﬁﬁﬂﬁ% 1S 5000 L phit f AR K
%D LB [ EL;F" 1378 *Fj (4f# 16-20 hr -

3.5 RNA :J/?EI?VE‘F.EJ'}

3.5.1 Total RNA iV

TV 50-100 mgm%‘ﬁah RS E *T}ﬁ%qE'ﬁwa% >0 1 mL TRIzoL (Invitrogen) Jj
F",ﬁi’ = ARV S min o KT 4 °C NI 12,000 g E#ES 10 min o TV EE
200 uL #f% > %’Jﬂj%ﬁlﬁ%ﬁ%uﬁ 15 sec > fﬁ[’ﬁ?%ﬁ'iﬂ 2-3 min % > H° 4 °C ™[]
12,000 g &% 15 min o 22V k= fl- BEH U1t 0.5 mL 1T T P‘:*F'['iif‘ju'
W 10 min &% » ffl RS- 10 mlno}{jjﬂi%l J 1mL75% jikgyk— % 4°C
'] 7,500 g BES 5 min o A “JJfQ?E‘ ﬂﬂjhﬁ%ﬁ?fﬁ"j\%[ﬁél F,[P}‘-g‘:é > SRS

L I'] diethylpyrocarbonate (DEPC) &iflifiifiv-f< (H,O/DEPC) » #% 60 °C iz 10
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min > I'JE[) RNA 1stﬁi 3stf <Y RNA [T -80 °C o

35.2 RNA P 'ﬁ&%ﬁﬁﬁ@?ﬁ?ﬁﬂ‘ (Lehrach et al., 1977)

R 0.26 ¢ FGHESA o 1 2465 mL V' 1xMOPS (20 mM MOPS, 5 mM
sodium acetate, 1 mM EDTA, pH 7.0) I} %@*ﬁ’{f%%ﬁﬂ , fﬁ [FlEi= 55°C i )
Gt 535mL 37 % PR (EAARAEL 6.6 %) EL = {7 2B ER -V 15 ug
RNA %iFﬁ[h C Tt EAXE AR R 6.6 % [I[E (formaldehyde) ~ 50 % I
(formamide) * 1xMOPS>#" 65°C £ 15 min I&FI'JE/\{JNF‘ %THJ ot 10x
?ﬁﬁ%ﬁﬁ'ﬁl}iﬁﬂ (50% glycerol, 1| mM EDTA, 0.4% bromophenol blue, 0.4% xylene
cyanol) % 0.5 ug EtBr iﬁif’\[fﬁ L 'Eé%ﬁﬁ%ﬁ%?%fﬁf E ?‘ﬁﬁ*ﬁ'f“] ’
S R I (1MORS) = IR - 4 RNA B o ) SO PR
”thﬁﬂ‘ ; ?f\‘j &%’Jiv}{béﬁ?ﬁﬁ%‘} S = Al @»L'—”thﬁﬁf » I'| UV trasilluminator <€
PR |

| 1
3.6 DNA & /ﬂ[fF ; 1
3.6.1 DNA $E&FH EE;/ F—,E*}
E'Jif?ﬁ%%?ﬁﬁﬁéﬁﬁﬁﬁy DNA J&4ES » 1] PCR ﬁ»g&} ; Fﬁﬁg%ﬁpﬁ
Y[~ PCRFEH RS ~ o [0 0 o TR SR ST

2 TRI

(1) TRFN : RSusI promoter (-1117 ~-750) * E » & Hlﬁpf[

(tandem repeat 1) ~ TR2 » TR3 -
fE © pRSITR1-3
7[=" : Forward (-1117 to -1098)
5’-AGGCAAGCTTAGGAGGAGCA

Reverse (-769 to -750)
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5’>-GAGAGAAACGGCTGTGTAAG
%ﬁiﬂ@ 157°C
R AR RSO P ST (HindIIT) ) ks
)FFE:J% Lo
(2) A-3 : RSusl promoter (-1059 ~ -954) = F&
f£/}5 : pRSITRI-3
7|~ Forward (-1059 to -1041)
5’- AACTTGGGAGGAGTAGGAG
Reverse (-954 to -973)
5- GCTGA4GCTTGTCCCAGGCT

o116 287 °C

3.62 DNAJESHH Bl = \

IV ~10 pmol #&Eact [ FIJ })NA’IHI F&’T"JD * 4k 10x buffer (700 mM Tris-HCI,
pH 7.6; 100 mM MgCl; 50 ‘mM DTIT) | EEP’J‘ RIES 1\]54"5'5'%? by 40 ul > #° 70 °C
Y 5 min %7 {7HF\ o J[lj El(ﬂ VA PEG- 8,000 {fin 3™ £ 5% ~ 20 units T4
nucleotide kinase (BioLabs, M0201S) & 10 pmole [y-**P] ATP (10 mCi/mL, 6000

Ci/mmole) > 7% 37 °C 55~/ 30 min % > I'] 65°C &Y 20 min 73 [H~E -

3.6.3 DNA BE&HHE R

FRH] MicroSpin G-50 HR column (GE 27-5330-01) %75 > #[|*'| gel filtration
FCE A [y [y-P] ATP 55 [a-’P] dNTP > [~ MicroSpin $-200 HR
Column J’ﬁ;ﬁﬁfﬁiﬁ?ﬁ%ﬁ% 25-50 pL - FWF”:]F*“ '] 735 g && 1 min > Kﬁ?ﬁ
@F['%Q%Flfiiﬁ?@féé AR RS VA =R FITT 735 ¢ #55 2 min
o B ke » AR [~ V&
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3.7 DNA-IF BV I [ER [V 554
3.7.1 ¥ iF 1V AEVER S

3.7.1.1 £ & VRV VHIZV (Mitsunaga et al., 1994)
&?E@V"J‘%E‘n%?::ﬁ?iﬁ%ﬁE‘qaﬂfﬁ’rﬁ?E‘@Tﬁfj ’ iﬂfj’ﬁ“{E'W?%f*iﬁéf R
Bt 48 hr = (3.1.2 a) - S |[I! JA"I R (125 mM R FE R 87.5 mM T EE
) 2 R (5 100mMFI BT N6 TRERETLEE 16 ke fE1
I VEATETRD - RIS SEREE LRIV 10 g AV - TiREE
ﬁ{ﬁ@&ﬁm@f’?ﬂ*ﬁ% U 200 mL HEEESR [homogenization buffer; 100
mM mannitol, 50 mM Tris-HCI, pH 7.9; 5 mM MgCl,, 1 mM EDTA, 0.1% BSA,
0.1% Noniet P-40, 5mM DTT, | mMPMSE(Lu er al., 1998)] J8H415 %1 » 1=
EIRe AL DA T AR e G S Z) > RG] 1) TE 80
um [ i (nylon mesh) ‘iﬁd’%ﬁf (J‘ WET R - s EE) - WO 4
°C I'J] 3,300 g #&e 20 mm ,fff"upszf YR B (3n35§FL Eﬁ*ﬁr)’ EIRIEE
i 100 mL Jr:ﬂ?’r‘;“»@rﬂ?? \Mn?%% WIS RS R TR
[ o YERRGIEIE 9 mIJ Vi AL A 4 "TV? ;[ (nuclear extraction buffer; 10
mM Tris-HCI, pH 7.9; 5 mM MgCl,, 5 mM EDTA, 25% glycerol, 2 mM DTT, 1
mM PMSF) % » FJ%%“[@I?% 1 mL5MNaCl > {i 48 5% 0.5 M » Ha8H g
FE RGPS 30 min AT 4°C NI 25,000 g BEC 30 min - RV
TR (molecular weight cut-off: 3,500) fl1 > I'J3F14; i V4L HPEEk
(20 mM Hepes-KOH, pH 7.9; 100 mM KClI, 12.5 mM MgCl,, 0.2 mM EDTA,
20% glycerol, 2 mM DTT, | mM PMSF) #% 4 °C (&5 %4 5 hr & R85
Bk > AERLANT 12 hr o BT VAY e 1T JVIRERT 4 °C 25,000 g
¥&40 30 min » RIV k)] Amicon® Ultra-15 ( molecular weight cut-off:
10,000) JAk=43 1 mL & (1% 4 1FRE A 1 pg/ul) > sikE= RIS HY

H[ , ; t[[ {&F:;‘@v? J]?‘F[Ijj/\ 80 OC E:I* I¥ ©
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3.7.1.2 BB kR

IV 0.1 g protein A Sepharose (GE, 17-0780-01) > I'J 2 mL 50 mM
Tris-HC1 (pH 7.5) 5 > ## ?[‘Y}J‘j‘ 2hre @ 4°C M) 1,000 g [EES 1
min> 2 & > I v s ik (50 mM Tris-HCL, pH 7.5; 15 mM EDTA;
100 mM NaCl; 0.1% TX-100) JEVEPI o & & RRPH syl s ik 1
i Protein A Sepharose ¥ 1} 100 mg/mL » 17 A% £ 1 mM
sodium azide ™ |I'J#[[fxi > & i 4 °C ‘(]J“;F‘THIﬁFJE'J o

TV ETECE 200 pg o P 10 pL anti-RSuS1 2RRHUE ~ 2> Byl 1
PERRIE 250 L o | WFTEEHGLD PMSF ¥ DTT IR 1 1
mM > ] T VRS 500 sS4 °C B T o 7 4 °C N
12,000 g #E 10 min > “V_EEF - 50 il protein A Sepharose i?\f‘]rfz s K 4 °C
i 3 e g e | i, S |1 g
e BHE R S o ™28 uL Qxﬁﬁmym& (125 mM Tris-HCI, 2 mM
EDTA, 2% SDS, 5% - Ihjrcaptpethanol pH 6.8) FEREHIf1> '] 100 °C &y

10 min » E&o g Ty '—F‘ Euﬂgﬂﬁyﬂf’?

3.7.1.3 I'} Percoll 7% & MBS 3E S NOIYA (~WAY frf 1INV IV
(f24¥F1 Gaudino and Pikaard, 1997)
?EI?V"J‘%@%E%%ﬁE'ﬁﬁ’;'fiﬁééﬁfS@ﬂﬁJ 3701 e SRR P
BT 80 um SR ’3@(&15??%?#@}{{?@1l,%f;l@dr?;] 10 %
Triton X-100 ffiAE% 5L 0.5 % » J\]’F@’i% fVER VB B FINE 20
um - FPIEERRE (R © RIS 4 °C I 14,000 g BES 15 min o {EL)
9.5 mL '/?F‘Z I'ig‘ % fEfk (1 M sucrose; 50 mM Tris-HCL, pH 7.9; 5 mM MgCly;
5 mM KCI; 10 uM 2-mercapoethanol; 0.2 pM PMSF) W5 F1* 0.5 mL

100% Percoll solution (34.23 g sucrose; 5 mL . 1 M Tris-HCI, pH 7.9; 0.5 mL
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1M MgCly; 0.5mL 7 1 MKCIL; 34 uL .V 14.3 M 2-mercapoethanol; 100
uL 7 2 mM PMSF) }H IF=F R EAZ 1 1= Percoll F;‘J@i?‘ﬂﬁ [ 15%, 30%,
45%, 60% ﬁ 10 mL (f'1 100 % Percoll solution F##& i (i tH)] High» I
2,000 g FREFEES 10 min F]I'] 8,000 g #E= 20 min & 0 & 30% =
45% Sk 45% =E 60% T I ATV SRR B ARt
5 ISR PR ERR o L S5 0 4 4°C T 1,500 g #5510 min - 7Y
ERERIEAT 9 mL VAPV VaEEk (10 mM Tris-HCL, pH 7.9; 5 mM
MgCl,, 5 mM EDTA, 25 % glycerol, 2 mM DTT, 1 mM PMSF) &> f 2% & *
ImL ' SMNaCl > i b 0.5 M » SEFWEET {7 kapviaty « iy H &

ﬁfﬁj 3.7.1.1 »

3.7.1.4 32 BTEE (Bradford 1976)

T 96 fEIERE ygjiﬂg lﬁpfe: J,FE 4 #50 pL iﬁlﬁ'}%%‘”ﬂf }E—EI’E’W%’
I Flop 2007 uk Co‘o assl Brllhant Blue ' G-250 Z¥#%| (Protein assay dye
reagent concentrate, Bi‘o‘—kad 500-0006 ’ 3%¥ 4 FFt’l B ??ﬁ#[‘ 10 min > 3
T As70mm ° fﬁJEﬁJ‘ I i;"?%f’lﬁ?f’l (Boyvine serum albumin, Sigma) » [EAZ¥ T

3.7.15 I TR

Sk lﬁﬁilﬁl flop ™ SAY 2><7F3}2FF#|15J1372 (125 mM Tris-HCI, 2
mM EDTA, 2% SDS, 5% B-mercaptoethanol, pH 6.8) & 1/5 %ﬁ%ﬂ%ﬁ%{‘ﬂﬂ
[10% (w/v) bromophenol blue, 50% glycerol] » ifiﬁféf =5 4100 °C ﬁ'i?f‘?%‘.ﬂl
UIEY S min % 1(7J‘¥F‘Fl I min - 2V 25 uL | ﬁﬁ,{~“ BH (12.5%
SDS-PAGE) .V ﬁﬁ#[ﬁ] gﬁjﬁérﬁﬁrfz (90 mM Tris base, 80 mM boric acid,
2.5 mM EDTA, 0.1% SDS, pH 8.4) 25 i1 (il EFES 120 V) - (2 ELG o]
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VS VBRI AR -

3.7.1.6 If 18T

ﬂﬁ%ﬁ‘%ﬁ' FUBHIE T CBR %k [0.75 g Coomassie brilliant blue
R-250, Sigma) i?\ﬁ?‘ 250 mL PIfiieg > Fyop? 250 mL = SR <k 50 mL Eﬁ
PRl fl1 e 5 30 min & Rk > BT IR Sk (10% acetic acid, 20%

methanol) 27 > fﬂ?ﬁ’f}?” "“F‘Jﬁ‘i B o TR i o

3.7.1.7 X VETEE]
S F‘ﬁ%f‘ééj/ R @Hﬁ%,ﬁﬁz (25 mM Tris-Cl, 0.192 M glycine, pH
8.3,10% methanol) A= fﬁy—‘ 10 min> [ﬁjﬁﬂj}{ﬁ]’ PVDF (Immobilon PVDF transfer

membrane, Millipore IPVH OOJQJ,O) i‘fl F"ﬁ:f fg 1-2 sec N - Hﬁ” il

Llpxi;ﬁj FOYRGY - 1B 5 s i fj 2] - 2V
i 1 Nmﬁ H |4+ PVDF - PVDF F

HIFs Bk [ el n |

ffe > B A % u[@@
LIRS BT e ) P’iwf ——— Gl TRUE R TR
N A “‘WEHEH ’v@fﬁﬁ?ﬂﬂﬁﬁﬁifll » PVDF [i[p 4 - 5 il
FIfi > 1) 400 mA TEIE S ] 1hr -

3.7.1.8 BB E13E

}{’—j’ ] =y PVDF B0 6 M Urea-PBST [6 M Urea, 130 mM NaCl,
0.01 M NaH2PO4, 0.05 % (v/v) Tween-20] » (:215 Native-PAGE Eﬁ P A
:ﬁ 6 M Urea-PBST J&75k) ° ?B"\;t WAEMEEY 1h = ') PBST k=% &
% 10min° Y1 * 10 mL NET [0.25 % gelatin, 0.15 M NaCl, 5.0 mM EDTA, 50
mM Tris base, 0.05 % (v/v) Tween 20] » #7296 ™~ 1hr - 91" I'] NET 7
B - ﬁﬁUﬁE P KRN Thr e F1I°) PBST f%= % > 5% 10 min -
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U T NET RE D T O B ES s 1 hee BT PBST $RZ R
7% 10 min < ML) PBS (130 mM NaCl, 0.01 M NaH2PO4, pH 7.0) i
ki > ') DAB 3?7’1[72 [V DAB (diaminobenzidine * Sigma) 6 mg 3?7’3?‘ 9 mL
PBS > = 1 mL 0.3 % (w/v) CoCl2 i A,J{F‘( s FIUp 10 pL H202] | e o ?jﬁ’
BV EIZ DAB > ISy iz s iU ECL (PIERCE)
b VAR A s B S OIS L VT xeray film S

U R, -

372 DNABFHIHED £

TH 40bp ) L gDNA FF SRl -y £V 1 DNA A

o ?Vﬁ'[ﬁjﬂf'gﬁ/;%ﬁ DNA * F&ﬁ”r‘%{%%‘”%\g Hlfﬁi"%}‘—i » I'] 100 °C “pi

B 10min o WHHIER > BT AT RO T A 2 B DNA -
R U B ] Rk | RSus ] fﬁf =i gL (L
| 8 -
"R |
(1) A-3-1 || <=
o |

RSus1 promoter -1064-~.-1032
5'~AGGCGAACTTGGGAGGAGTAGGAGCGGCGGCGG-3

3’-TCCGCTTGAACCCTCCTCATCCTCGCCGCCGCC-5°

(2) A-3-2
RSus 1 promoter -1045 ~ -1007
5’-AGGAGCGGCGGCGGCGGGTGAGCGCGGCGCGGCGACAAC-3’

3’-TCCTCGCCGCCGCCGCCCACTCGCGCCGCGCCGCTGTTG-5’

(3) A-3-3
RSus1 promoter -1011 ~-977

5’-ACAACAGGCGAGTGTAGGAGGAGCGTCGGCAGTGG-3’
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3'-TGTTGTCCGCTCACATCCTCCTCGCAGCCGTCACC-5’

(4) A-3-4
RSus1 promoter -981~ -954
5’-AGTGGGCGAGCCTGGGACAAGCGGCAGC-32

3’-TCACCCGCTCGGACCCTGTTCGCCGTCG-5’

DUF & FER DNA By A-3-2 SR a &t BRERATSZF7

(5) A-3-2-M1
5’~AGGATATTATGCGGCGGGTGAGCGCGGCGCGGCGACAAC-3
3’-TCCTATAATACGCCGCCCAETCGCGCEGCGCCGCTGTTG-5
= R A T PR

(6) A-3-2-M2 \
5’—AGGAGCGGCGTATTAT&?&TGAGCGCGGCGCGGCGACAAC—3’
3 TCCTCGCCOCATAATAGEACTAGCECCECECCECTRTTG-S

(7) A-3-2-M3 ‘
5’~AGGAGCGGCGBEGGCGGETGAGEBAT TATCGGCGACAAC-3’
3’-TCCTCGCCGCCGCCGCCCACTCGCTAATAGCCGCTGTTG-5

(8) A-3-2-M4
5’~AGGAGCGGCGGCGGCGGGTGAGCGCGGCGATTATACAAC-3
3’-TCCTCGCCGCCGCCGCCCACTCGCGCCGCTAATATGTTG-5

(9) A-3-2-M5
5’~AGGATATTATGCGGCGGGTGAGCGATTATCGGCGACAAC-3

3’-TCCTATAATACGCCGCCCACTCGCTAATAGCCGCTGTTG-5’

(10) A-3-2-M6
5’-AGGATATTATGCGGCGGGTGAGCGCGGCGATTATACAAC-3’
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3’-TCCTATAATACGCCGCCCACTCGCGCCGCTAATATGTTG-5’

(11) A-3-2-M7

5’ _AGGAGCGGCGTATTATGGTGAGCGATTATCGGCGACAAC-3’

3’ -TCCTCGCCGCATAATACCACTCGCTAATAGCCGCTGTTG-5’
(12) A-3-2-M8

5’ ~AGGAGCGGCGTATTATGGTGAGCGCGGCGATTATACAAC-3’

3’ ~TCCTCGCCGCATAATACCACTCGCGCCGCTAATATGTTG-5’
(13) A-3-2-M9

5°~AGGAGCGGCGGCGGCGTTTGATATCGGCGCGGCGACAAC—3’

3°-TCCTCGCCGEEGCCGCAAAGTATAGCCGCGCCGCTGTTG-5
(14) A-3-2-M10

5’ - AGGATATTAT TATTATGGTGAGCGCGGCGCGGCGACAAC-3’

3’—TCCTATAATAATAATX'éQACTCGCGCCGCGCCGCTGTTG—5’
(15) A-3-2-M11 i

5’ ~AGGAGCGGCEGCEECCEETGAGCCATTATATTATACAAC-3

3’ -TCCTCGCCGECGCEGCCCACTCGCTAATATAATATGTTG-5’
(16) A-3-2-M12

5 _AGGATATTATTATTATGGTGAGCGATTATATTATACAAC-3

3’-TCCTATAATAATAATACCACTCGCTAATATAATATGTTG-5’

3.7.3 %Fﬁ'?ﬁﬁ{zﬁﬁﬁﬁﬁ (Gel-retardation Assay; Electrophoretic
Mobility Shift Assay) (Revzin, 1987; Fried, 1989)
30 uL 5@%}7?%[1@?[ : 17 mM Hepes-KOH, pH 7.9; 60 mM KCI, 7.5 mM
MgCl,, 0.12 mM EDTA, 17 % glycerol, 1.2 mM DTT, 0.6 mM PMSF, 2 pg poly

(dI-dC) (GE 27-7880), 6 pg f%if 1977 2 ng 5+ DNA » 2l dEafop 7
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[l BT DNA > L 155 FE 438 L 20 min (Mikami ef l., 1987) -

B 12x14x0.15 o5 YRR 5% R TE BT (acrylamide:
N’,N’-methylene bis-acrylamide = 29:1) » I'] 0.5xTBE "F:uﬁ?]‘q% ik (45 mM
Tris-HCI, pH 8.3; 45 mM boric acid; 1 mM EDTA) » ¥~ 4°C ™ » I'] 100 V i
b s R RO BRI 1] 200 V A ﬁi&%@%%ﬁﬁﬂ
—*ﬁ[’?f el % (33~ X% bromophenol blue » PEAFAT¥ A b FF' b} 65 bp) » [g1H
Fl“j]‘ JL'H?% P B VRGT o HYRRA, 7S ] iz % (80 °C, 30 min) 0 '] X-ray %

HES TP A IR, o

37.4 DNA BRI

Dynabeads M-280 Strepravidin (In\'/Iitrogen) Bl FERE[ERAE LRk > H
FPRLIH IEF"J'%:T?‘ L Streptav1d1n L g’ﬁ“"ﬁj.bioﬁn i DNA % % F—TJP (B3
F  PIFER R RAE S IDNA 1’? @I@T D3 (% e 5 {5 E (& Invitrogen i {E
U B 05 e 1200 Hol "'!-E blotln it DNA HE A-32 (57
FJF[’?‘f biotin sf{lad i S rm) =2 ilimg ']EIJ Dynabeads iﬁif[ TG A 1ET 1 mg
A= 0.1 pg/ul poly(dI dC) Hre gk b '—’Qr‘% 10 min > I'] 5 ?Fﬁ ik (17 mM
Hepes-KOH, pH 7.9; 60 mM KCI," 7.5 mM MgCl,, 0.12 mM EDTA, 17% glycerol,
1.2 mM DTT, 0.6 mM PMSF ) gﬁ ?E'ﬁ? 500 uL > it 2 mg puU=I; V:EFFI DNA
R 4°C 1l 30 min< P RAMRSRLIIE &0 212 8T TmL ©
TS B RNF TR > F IR 0P R ik > 720 J‘J?W?EEJ‘* (EN
’EFFFF’J’ B R EHE o fet i KM} FLE%’ 2 ek (mﬁlqyrﬁﬁﬁfllﬁj Eik

N pkerr

500 mM NaCl) }I—jj I:L\ [@Tjg»]!;'n:d 1

3.7.5 Southwestern 747 (Nature Protocols 2008 (3), 51 —58)

R AT RS g RTE S 12.5% SDS-PAGE F577f » R i 1T | =
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PVDF ' > #° Urea-Buffer (J[] - F—\? ERf 155 6 M Urea) fl13E7~ "~ 3
hr - RIS PRI SRk < Il GBS ke & 2% 10 min -
I} R (ﬁﬁf AAZEARD IS % non-fat milk) H° N s R o RIS

S EAE I By fRsYg s BE5F (DNA A A-3-2) 20 pmol (2.0 %107 cpm)» 47

\l*”f\

FAUNTT 50 rpm B g o PRHWERSER Gili % B Akl 025 %

non-fat milk) 3£/ HifE 3 7%+ £ 15 min » FEEHREZE - 1) PSS

x}«\

18Ry -

3.7.6 Sf VEVE)ERE
FIHIF V=2 southwestern blot RPN 2V o Srp VTRV E ) [ 8 R LT

= I H ] B e 2 —in _gel _digestion HUPETE & [~ f7 3t =

MALDI-TOF-MS 7347 25N '] Mascot Search {(http:/www.matrixscience.com/)

e N=:4|

| =t |

& |

3.8 OsPura cDNA ! E[ 1
381 PSS

At *ﬂ‘fﬁ%q\E[ﬁw?ﬁl total RNA ™~ [)giﬁ*m P Ff 1"} SuperScript

III First-Strand Synthesis System for RT-PCR kit (Invitrogen) 3%~ fHligg)> - Ty 5
pug RNA i 1 uL 7 50 uM oligo-dTi».is primer » 1 uL ' 10 mM dNTP > I']
H,O/DEPC Fﬁﬁfxg@ 10 uL » ¥ 65°C =~ 5 min % > ARV EaES ‘b 1 min o p ™
10 uL iﬁ-l Z ik (2x RT buffer, 10 mM MgCl,, 20 mM DTT, 200 U SuperScript

reverse transcriptase ) > ¥ 50 °C "M M jEe 50 min &% > '] 85°C [IEY 5 min i~

s » A" tHE] cDNA -

41



MBI

3.8.2 OsPura ¢cDNA [V VEEf
OsPuro. FLINV ORF = =pLoT [l cDNA » genomic DNA 75 H £[[[?
PRIl F|I] PCR BFEE ]2 = o AR RS o g 5 g
(1) OsPura (101 nt ~ 927 nt)
150y © cDNA
7[=" : Forward (101 nt to 117 nt)
5’-ACGTGGAGCTCGTCAGC
Reverse (927 nt to 907 nt)
5’-TCATCTCTGACTGGACTCCAC
%ﬁiﬂ@ 162°C

(2) OsPura (I'nt~ 154 nt)
A genq_n%"ig DNA
GIES Z_Forv;atd.kl nt tod?2 nt)
5[’-AT('}-GACGGCGGC
Reverse (154 ntﬂrto 134 nt)
5’-CGAAGTAGAACAGCTTGTGCT
kL 59 °C

ﬁ%ﬁ : I'l' Phusion DNA polymerase (FINNZYMES) &= 75

3.9 FEiA OsPure Sf BTV A5G

£ OsPura 35 L pETI6b 3 & W4 + {17 « %4+ 5 BLRO.DE3) 3
ARFAR . FIFHM A F - & Histag hR 7] PR AR 2 & e Fo T3

His-tag::OsPura. f& & 3-v > 2 {4 ¥ 12 Metal Affinity Resin & {7 % i -
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3.9.1 AR

i OsPura .V ORF I'[ Ndel » BamHI 3 * #Z¥¥f pET16b - F’?PJ

DNA 5 E&I'] PCR F’—]’?‘/ AP I [T

595 © OsPura ORF

5[+ : Forward
5’-CGTCATATGGACGGCGGC
Reverse (154 nt to 134 nt)
5’-CGTGGATCCTCATCTCTGACTGGACTCCAC
%ﬁiﬁ@ L 122 -

ERRE S Bty i il TN

3.9.2 TEIE .‘ I <) |
r’-"

}-{ﬁ’f[”“»ﬂ it B | sPuﬂ!q ’@"T‘FF‘ V%lﬁi %%E/‘ 2x YT (1.6 %
Bacto-tryptone, 1 % yeast exFract 0.5 % NaCl 100:mg/mL ampicillin, pH 7.0) f ﬁz*ﬁﬁ‘
fﬁ%g » I'] 150 rpm 37 °C %ﬁi‘%ﬁ% 12 hr oﬁj%%@&%d& ™ 50 Iﬁ 3
7% (V/V) ;_I/HEEEIU 2XYT’%§§L 0D6()() t 05~0.6 I* ’ JD E IPTG IEE' X?E‘F&’r

FL 1 mM o SERET 37°C Bl # 3hro I) 800 EE 10 min SR GAE 0 F
VGG E S kR > U ED) 12,000 g BES 30 min > HEAIELETA
[ g 12T

393 HAMER T

Uikl TALON Metal Affinity Resin B[ FT RS20 10 #5758
PR 2 OBk > N BSS Rk (50 mM sodium phosphate, 0.3 M
NaCl, pH 7) % 10 Iﬁ?ﬁﬁ S AL AES S e i AR R Y
fr BT 4°C B 1 hre B A F[&/ﬁrfi@?ﬁ% s ] 20 [:Fr[
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?X?ﬁ?ﬁ}%%% % FJ”FA'[ 50 mM imidazole .V {8 Bk ik 20 |‘ﬁﬁ??5‘?5‘
i i Fl s [fﬁ%?ﬁ‘?ﬂ% WFLFE’;? ZEfk (50 mM sodium phosphate, 150 mM
imidazole, 0.3 M NaCl, pH 7) }H F Uf%ﬁrfl@ﬁ?\fﬁ%i ) EJ?T’H'SFE% 1 mL > &5 55 F |

T T

3.10 OsPura V real-time RT-PCR i #7

f1* real-time RT-PCR #-~ W ¥t g 42 H Z g % 2718 2 w2 > B OsPuro 2

T B LT ERA

RIS SRR AR RSusT RN BV TR > S eEF o L
NS [iﬂrﬂj“” (internal control) - 77 H[[MRSus] == eEFI-o [V 3’-UTR ’:if/[Jl%
FIT S iy QsParet ML) RIS BNGE Rt (FI) Primer Express

-.:'-"' i !
V2.0, Applied Biosystems ﬁf«‘ﬁfﬁ;ﬁ;ﬁ) i
ol B B Na/q . | '1“ | |
s l = |
1 1
RSus! forward primer: 5 CAACATCTCAGGCTGAGACTC
RSus]I reverse primer: 5’-CCAAATTCAATCGACCTTAC
eEF [-a forward primer: 5’-CTGCTCGCAATGTGCACTATGT
eEFI-o reverse primer: 5’-GCATTCCAAAACAGCCGATG

OsPura forward primer: 5’-GGTTGATTTGCCTCCTCAGGA

OsPuro reverse primer: 5’-ACCCCTGTTGTTGCTTCCAAG

I'] KAPA BIOSYSTEMS '’ f'J I SYBR FAST 2x qPCR Master Mix 7
B V10 gL S O) R 10 (D 4 cDNA S L (655

RT-PCR ﬁ'J » RNA “I'] TURBO DNA-free kit (Ambion) # [ DNA]> '] &
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J[="%F 2.5 ulL (1 uM) » mF"?E'ﬁj}L 20 pL - iﬁi =i > I’ ABI prism 7000
sequence detector system %7 PCR ™/ » gy :

Step 1 Activation : 95 °C > 3 min

Step 2 Denaturation : 95 °C > 3 sec

Step 3 Annealing == elongation : 60 °C » 31 sec

EIH step2 = step3 > 227 40 cycles -

PIEPA SRR PCR > s ?I' PCR %7 geometric phase =' El #5317
1OO%E\3J: » TR cycle BytL Cr (threshold cycle) fifi o & 2006 & Dorak i
YEFETUFEET o A A ERVETENF YN
ACr= Cr target gene dis" Crfinterpaiii®hirol genei'l
ANACT= AC tyeaicds, 5" AN Corag

mRNA aboundance = ~

'1"-’“:: |
Relative fold change in'gene %presﬂion Ti ‘ Z‘MC :

(Treated F ﬁﬁ‘/ﬂ %Lﬂi[mff:lj f Eﬁfﬂ 3 3d FeA 7 I*{ﬁ% 3 Az FU 7
RIS

el Yo 4
2 I R

3.11 ﬁ%ﬁﬁfﬂg‘ﬁﬁg

Bt kAT IS 2 RS TR I RERG a3
g enp st % RSuSl v ?ﬁ%:‘_f‘m’i’é TR = VY R A S L
2o T AT E T DNA BE > aichs AT 0 B 3 R4
FIRFDme > P DNA » 3 » m% > BF B BR R w e P 5T

-% % %39 ¥ (GFP)» 7 v RSuS 39 J i p 2 2ix -
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3.11.1 FEPoAPR B

HERD P U ERTAIAR Y FTY PERL  EPTE BUseis B Pk
RIS 5 P o SIIRPE i o TV E BT SRR DY I G VAR o i R
B EE %Fﬁ’;}% 2.5 NN ?'W\FA'I 4 % agar V[HIfz N6 iﬁﬁ

HHLE o 25°C LR 12hr -

3.11.2 Ef= VElE

TV 60 mg = Foft— (@I @ 1.0 um) = 1.5mL f¥EIFEC FIII*HI > 1 mL ¥
FEEFIERY 70 % (K > HIFIEW 5 min 1&??3?;[' 15 min - 2 EEE < (10,000 g,
5sec) A HiEk - ﬁd,%&ﬁ[ﬁ I'mL SR 0 5 1 min &?i’é'*fﬁf 1 min F &
£ (10,000 g, 5 secys s i 5?&3’?@-&%@&1@%&%: Y 1 mL 50
% AT iﬂliﬁi St iﬁyq\ b 60'mg/mL) 2 5i LAY 5 Y 7 SO pL G 3

mg) » 7 20 °C ] 4 war;: i“:, |
| -71'?’.:'_"'. l

|

| 5 |

3113 £ DNA Tf}i%, \};;ﬁq CI

VR D E.*Fufﬁa = F" S BT ﬁiﬁﬁ’fﬁy’ﬁ?ﬂ DNA (1 pg/uL) ~ 20

uL 7 0.1 M spermidine (Sigma) #! 50 uL ./ 2.5 M CaCl, > &4 3 min &??Q’FFI'
1 min > #°FEEES (10,000 g, 2 sec) & HiEik - I 140 pL V' 70% jfifdE
Gl PR B HER  FI Y 140 pL AESER RO
TR BER A B BT S0 L AEEHTUE o TR & A e
iﬁ‘zﬁ%ﬁl °

3014 B3 R

‘ifﬁﬁ Bio-Rad PDS-1000/He (== {414 - }{ﬁ")f’ﬂji'ﬁﬁﬁ EFESNF (rupture
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disk retaining cap, macrocarrier cover lid, macrocarrier holder, spring-ring, fixed
nest, stopping screen support, spacer rings) ] E FA- [ (rupture disk, macrocarrier,
stopping screen) AWK 75 % JlIfE 30 min & o KT ﬁ'\ﬁlﬁéf'@@flﬂﬁiz s bR
o Z“’:ZF’QJ HIT5 % JIREEEERT Hé\'jﬁjz"‘ﬁél}l{ﬁ? o H| macrocarrier insertion tool
}-{‘5]’ macrocarrier BE<% macrocarreier holder HI’PE?VL[%%FET‘?E DNA [iU&
=" 6.6 pL > 9 =¥ R macrocarrier - ’rﬁiﬂ BT AR {”%jé A F%fjgﬂ
stopping screen Elfiﬁgj@ » ffi macrocarrier fiY travel distance £% 11 mm ; 2§
1350 psi f¥ rupture disk ; rupture disk retaining cap = micorcarrier launch
assembly [fJfIVHHEERE 1/4 inch 5 SEFAFPRZ micorcarrier launch assembly [i5H
BEET O cm s %”%E#LF‘}féﬂ%@ﬁ%?ﬁ@jl“% 26 mmHg » Y%7 b= FEk > 5 ¥
B 317 = TR 26 [

SER i ARG FF'F\A 4 % agar MRS NG ?ﬁ%ﬁl o> & 25°C ik

A 16-24hr, Uil ]

3.11.5 ZPvEd f%”r%ﬁ@

ﬁ%@%ﬁﬁ%ﬁﬂ“ﬂ R O I B S
B b LI AR TR S B R

[RIF= Eﬁﬂ%f@ﬁﬁm ?MHI » YRt »inﬁﬁ]ﬁ;ﬁ{%l ’ HJ F 5 f#jﬂzig‘ 4F[J7£1417
gl ©

B R LA ) D) ST PBS [ 1 %
paraformaldehyde) » 3/~ [iil . 5-10 min > [V & F|I'] PBS }Hﬂiﬁ'iﬁ(ﬁa# BEI)
DAPI (1 pg/mL) &AM 5 S min ~ I') PBS 3258 10 min > [V AL
PV FEA o e f e BEI S SENEER 3 9% 4 < I Olympus
BX50 Frok HtrefiaE il > i 7 W SR (exciter filter: D425/40x, dichroic
mirror: 460DCLP, emitter filter: D505/40m) %< GFP %S}]ﬁfj‘]ﬁﬁ/& o W= DAPI
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VIREERE £, Olympus U-MWU2 (exciter filter: 330-385 nm, dichroic mirror: 400

nm, emitter filter: 420 nm) °

302 FERLE T GWTAHE AL AT
3.12.1 & ’E’TP%};V%ﬁFJ
SECIFERES L] 1% RGNS 1 b & LR R

A VESFEIERWR TR T 37 °C BEA T 2 . SRRy
U I R BRI 25°C > KRG 16 he KRR 8 hr B -
R E 59 14 7N o TV EL A~ BT EERCE BV AR o R - B
AEIE5S 0.1 mm {'J‘i"?ig’ié}ﬂfﬁfi%jfiﬁﬁﬁ (0.6 M mannitol; 10 mM MES, pH
5.7; 2% Cellulase RS; ‘1% Macerozyme;»0:1% BSA; 10 mM CaCl,; 5 mM

B-mercaptoethanol) f[1> %% 25 °C ;ﬁ{%’i}ﬁ’g » NE 40 rpm B~ e 3.5 hr % o

F|I') 80 rpm B4~ 30 mlnﬁﬂf’]"g’%ﬁw 50"pm "I (nylon mesh) i
! m

N Y] 250 BE- o - B R SRR A (0.6 M
mannitol; 10 mM MES, pH % 1) Zdas ?ﬂﬁ 2 mLe SRS eV RLE TTRGE RT

=5EF) 5 mL % BTk B (20-% Sucrose; 10 mM MES, pH 5.7) 1 #&= (i q’F’\FQ
1o T) 40 g BES 10 mine B s TV Hit 2 ERVRLE TGS 10 mL WS T
I (154 mM NaCl; 125 mM CaCly; 5 mM KCl; 2 mM MES, pH 5.7) & 57E7% >
%) 250 g BES S min EIHIRY o VRS TORERSES 10 mL WS ig\ffz UJ‘?F‘
30 min © 'L @Tﬁ%fﬁ[ﬁi% MMg ff’ﬂfﬁ (0.6 M mannitol; 15 mM MgCl,; 4 mM

MES, pH 5.7) &' s loi$t = 5 x 10° it/ mL o G373 10 min - S ¥ 0 -
i fi

3.12.2 PEG T
V100 L R FFESI 10 uL BT DNA G 10 ug) - L F395 -

110 uL 40 % PEG i’?ﬁﬁz [0.6 M mannitol, 100 mM CaCl,, 40% (v/v) PEG
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4000] > =i o HS 23 °C M 19 min e VY 1 mL W5 3?\??[4& B2
I') 250 g BE&~ 5min > PRI 3 mL i‘%ﬁ%){f& (0.4 M mannitol; 4 mM KCI; 4 mM
MES, pH 5.7 ) /| =EHZF » ffﬂﬁ’ﬁ'xE‘ﬁﬁJ?’?x% Falcon —+ 3'“§Elﬁﬁlffﬁ§ﬂ% » K 25 °C HE

ﬂi‘%ﬁ% 18-24 hr » I'| F5pf H ijrg £ B %8 (Leica TCS SP5) 1E = #l%s o

3.12.3 Co-transformation assay
E’jﬁ?ﬂ’?ﬁﬁ;‘/ reporter ’@’T‘Pgb effector ’?’T‘ﬁﬁ J ﬂ@fﬁﬂ’?ﬁ?& DNA HE A-3
(Pstl/ blunt end == HindIIl / blunt end) » DNA i ¥ Flag-OsPura (blunt / Notl)
[l PCR F’—}E"/ B [T
(1) A-3 (Pstl / bluntend)
{845 ¢ pRSIEI
[+ 2 Forward :
i -AACTGgﬂ ’QAGGAGTAGGA
Reverse rﬁ‘ h ﬂ
_5’-GCEFGCC6CTTGTCCCAGG

B 52°C

(2) A-3 (HindlIII / blunt end)
1595 © pRSIEI
4]+ : Forward
5’-CGAAGCTTGGAGGAGTAGGAAG
Reverse
5’-GCTGCCGCTTGTCCCAGG

G ¢ 52°C

(3) Flag-OsPura (blunt / NotI)
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5% 1 pET16b-OsPura
[+ : Forward-1
5’-CGACGATAAGATGGACGGCGGC
Reverse
5’-CGGGCGGCCGCTCATCTCTGACTGGACTCC
AC
Forward-2 (I'] forward-1 & reverse FvifH & PIELEAS)
5’-ATGGATTACAAGGATGACGACGATAAGAT
GGACGG
%fﬂﬂ@ 1296
e - A A S SR 1) T IR L) s

3 5ok Phusion DNA polymetase (FINNZYMES) 2% = 575 -

?*ﬂ r

W) ¥ @) B DN[Al Hwé | bBIZRY ET (i1 - ) DNA i F (3)
I'} blunt end * Notl E‘F’\i T”” TE'em]Lr‘%}?}’ F[%!‘ (blunt end 1 BamHI 7%
Fill-in i) - pHBT HHEHIIT - (253 effector 7 -

i =V 10 pL reporter fﬁ?ﬁ'&— effector ’ﬁ*ﬁﬁ' K [BEL internal control
MTC301 T8 1L > || PEG 5 H [l * -<HEEC% B0 o U7 pm35S-GUS
Fv reporter FVELVHERAZH] - 1] pUCLY KL= AI[H] DNA Ei o 87 V4 R
3.11.2 5"] 5 S‘}HHEW ESRE LR H[J‘FF['J'J‘/‘ 7 0.4 M sucrose ﬁ‘} 0.4 M mannitol
JV 3mL iﬁ%{rfz ) iﬁ% 18 hr o Vi I'] 12,000 g #E< 10 sec » ¥ &AM » 4
Ei oo It 250 pb I APed JuagERk (100 mM KoHPO,, pH 7.8; 1 mM EDTA;
7 mM B-mercaptoethanol; 1% Triton X-100; 10% glycerol) » Bt o i - fi° ‘{ﬁ
= -80°C > f%ﬁ‘]EH GUS ¥ luciferase iﬁ‘l‘ﬁi o

I’} 4-MUG (4-methylumbelliferyl-B-D-glucuronide) #5 4 (Sigma M-9130)
il %] GUS 53 758 B3k (50 mM K,HPO,, pH 7.0; 1 mM EDTA; 7 mM
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B-mercaptoethanol; 0.1% Triton X-100; 0.1% SDS; 1 mM 4-MUG)-V 180 uL GUS
ST ERRp Y 20 pL APMEE VRO = F 37 °C SEE M E SRS 2, 10,
20 30 min ¥V 20 uL SR 180 pL Xk (0.2 M NayCOs) » # B &1
FHAL 96 IR EHEIT] DTX 880 Multimode Detector (Beckman Coulter) 3%~
[R - A% GUS [®H]ixl 4-MUG f' 45y 4-MU » "< 355 nm L o
7 460nm % £ < pIIS 0-100nM 1V 4-MU (SRR [ERBIYE G -
Luciferase E?EMF[‘I‘%} fo!I'] Promega * F[JE ',Fﬁ#,;[/ One-GloTM Luciferase
Assay System 3ZF[FEE > TV 50 L APH@E SV 50 uL FLERE H’j’iﬁiﬁﬁ&
Ut 96 SURERENF VR [ﬁj?ﬁfj—iﬂjgj DTX 880 Multimode Detector 3%/~ ‘{ﬁﬁ{ [
- BV GUS ﬁ‘l‘iﬁ? | luciferase iﬁ‘{?i‘é{’?%i?[’ * (normalization) » #f &% =

R W B RS T e,

3124 WEEIBL 5 ﬁ ﬁ
1

F 3011 e e 5 Fz Lr‘E f@f‘rﬁﬂ, G, 20 fﬁ?ﬂ%ﬁ?*v[mliﬁ (3.7%

1

|

formaldehyde; 0.6 M mannit L‘, BS, pH ’Z O) LRE LE',_'\ [l 1 hr e 3% 250 g &S
5min =] PBS ?%ﬁfih’;l?ﬂﬁtjf <Y L'/‘l'%i,[ J blocking i?ﬁp‘( (PBS, 1% BSA)
R0 30 min o — 7‘#’}7"‘-?5,[‘} blocking ?ﬁifﬁfﬁ% % 0 KT 4 °C i~ T o T
blocking i?f‘]f&i%%t 5 7% &% 10 min ° 1" Fluord88 &1 = ﬁ’ﬁuﬁg
(Molecular Probes, USA) » % 1E ™ * s 30 min - [ﬁj%i[‘ | blocking i?‘f‘zrﬁ%ﬁ 5
Vo B 10 mine 5% 1] DAPI (1 pg/mL) & =5 as 55 1 min~ 234 10 min

IR A 4 R B B
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FE SR BAEY

F=8 HRHETW
1. F357 19722 RSuSI ?ﬁf‘gw%’ﬁ,%ﬁﬁﬂ“ﬁaﬁ;m@ (5]

RSus] FLPSTRA BRI = BT SPOET I g TRORE AL
RSus! T Il Ep > 20 PSS RSus2 % RSus3 > IS PHERES
U RSuST ORISR R E o & (2002) K RSus] R T
[l "% AT (deletion) /=7 GUS FLENE S - A TRE— AR = [ FRR Y
iﬂ‘ﬁ%ﬁxmﬁl » AEN BT RSusl FLRAIAT ya%jﬁ?bk,pi? : T;’ﬁ[ﬂ -1117 ~ -958
1656~ -ST1 [IUyH B RLAR i o AR PRI [ g W P G
T TRI (R ) PP R AT o B <1117 ~ 058 f=f e
K g VTV A e o S g m:pﬁﬁf C LR WA BT
RSusl ?%gms'f -7~ -9SBERFLITITbn Wit 5 (7% > 7 HIKf DNA 4 B
TRFN (-1117 ~-750) * A (-1117 ~954) B (1039 ~ -842) ¥ C (-908 ~-750) 3£/
T e S T TRFN Hj’l'mw J_DNA “FB ST 2
PR T SRR V’E"in}?ﬁ“"ﬁllmgﬁim ﬁﬁ@?%ﬂ;ﬁﬁéﬁﬁ“ I (= P
Pl= P FP] DNA AR TRFN f—?ﬁ Ef@'mﬁﬁm:ﬁrfu;% (3= » 2004) > @F[
P-FAH S - DNA A A3 (- 1059~-954) BV RS RSusl LN V;P%?FE

Y Bl o TS I A -

1.1 DNA * F§A3&ﬁﬁrfl’ﬁfﬁpfl 187

I} PCR /7% DNA A A3 ([ 7 S hrghwds e gst » =
AT I B Y ISR e TOE T PN AT > T A
USRIV DNA A F (1) N cold DNA) » ﬁwﬁ A-3 R E [l IS
Il A-3-1,A-3-2, A-3-3, A-3-4 (i) (EIBEATH - T GEETRIFIT > 2

VT B BT TS R DA VETRECREO (R A



HREH

K BT 2 {75 A-3-P1,A-3-P2 ¥ A-3-P3) - Cold A-3 [I'=o§¢5t A-3 BF15H
ot T (1 A 2 B> 3T 3 %) c Cold A-3-1,A-3-3 & A-3-4 $ o
Gt A3 BRI A3-PL ST S YRR £ o SR AT D A-3-P2 SRR
¥ A3-P3 V@A (W A B 3T 4-5,10-12, 13-15 %) ¢ Cold A-3-2
PIT S8HEt A3 =2 i 1TV A g s BT IS |0 A-3-P1 ™ A3-P2
PR EHST A3-2 puBi= 400 - HIFTIHIFSRIETH (B A >
B> 57 7-9 7)o [N 2y IFﬁr?it A-3-P1 = RIRLASET A-3-2 ElfJEaiﬁfii%F%ﬁ °
T FPAETH DNA §77F A-3-P2 i fj » R Psfoie] T T

o I

s
—

DNA ﬁFF[ UER'T “i S VTR S IWEF[?E}%;’M@ DNA I'} loop |
FE T o iR A-3-P3 I SN DA T T HERE

i H:glg DNA [H] *71—%1* [ik,}ﬁﬁ:[ﬁ

i e A3 Hf?&p*—]:ﬁsfi % (WS B o 157 3
bp Y A-3-2 HFE (1045 ~-1oo") ;‘&a_i fﬁ'rﬁ* |Bpe TRI1 f9 5 bp o = RS
AERaN s I@’TFIJ%F,E&:&TS« : plj%# 'A3 SRS S (O B BRI o
[ e YRR Y cis-iél'erp@ts N A3 _‘ EI~JEf‘»7IJFI et = RN AR
‘@’EW§F@ﬁ%ﬁW%m-ma,@wAHQWWW
(5-AGGAGCGGCGGCGGCGGGTGAGCGCGGCGCGGCGACAAC-3)

riﬁ] [ purine rich ( 27/39 bases) bﬁ P GC bases (82%) ©

1.2 DNA A E A-3-2 33|55

A-3-2 VRS S gﬁr purine M GC 9t » 5|V ERIF gyt o
FiIHE - L1 GCGGCG A W EIHE « 53 B gP g HEp 3 -y 43
LILIV ® V B Sl s b 10 (- — > W) - fzfiﬁﬁf]iﬁir (it Gk 385 53
PlIRE 5 Al HUH 12 {75 T AIZG@RY DNA 25 -
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I'J DNA AR A-3 SLEESE » Sl i ] S g VAl poty i 1S
SRR > O] A3, A3-2 AR DNA HE M1 ~ MI2,
(EELEE AT o ,ij\_[,qug [ ﬁ*}sﬂaﬁ Hrm Rty |
—7& DNA-if IWEF[?EF@E"[#{H (= A SR T 2 B9 o
A-3-P1, A-3-P2 % A-3-P3) - Cold A-3 [irZefitt A-3 i /e 197 (]
S oA ZRAP B 375) > Cold A-3-2 Il BHPEH A3 TR T £
PTG A3-PL 2 A-3-P2 VAl (i = A = A P BT 4 5
KEY 10 7)o &AFLY DNA HEE M1 [ SHESF A-3 25 1R D5 .ﬁﬁﬁi}%
S (| = > 5% 5 %2 11 )0 i A3-PL VSRS e A3-P2 V&)
PR s M2 I A-3-P1=2 ABIPDWENah b (B = > 87 6 @ 12 1) 5
M3 i A3PIE A3 VSRR (kST 7 W 13 ) M4 i
o A-3-P1 == A-3-P2 i ST ([ﬁH oy a*r 8<%, 14 %) M5 ffi A3-P1
Ve (g 20876 @ L .:j; Mq Igm A-3-P2 M EAfE (W =
3V 6 K 12 =)o [HI] ﬁ‘kﬁ FE{%P“{WWE I’?’TJI%}‘/ I/ DNA- gp.flmggr[?ﬂ
A-3-PL Uil (LS P 1Y ,6,,.11) ,M7 fﬁ' A3 PL e b ('
=L FT T R O13 )5 M8 fg‘l, #ﬁiﬁgfﬁ@pumm BT DNA-S2f 1FT
Wi B A3-PL VD (ﬁgﬂ} EYI8TT) L M9 il A-3-P1 b R

(i P83 5 2 110 5) MI0 [ A-3-PL Vet (i P40 53 6 % 12
)IMITEE MI2 70 R B EORY G 197975 U DNA- S 1ETH
A-3-PL VEEE D (1 10 BY 7 % 8 )+ iy MIL SRl S
[IOR) s 1RV DNA- e 19THE B A-3-PL bV enfiihdid b (i P 27 13
) AL BN G Hi LILIV RV Bl (R B

(LR A-3-P2 LV I 1TV DNA (4 (2 M6 9 : iy T B,
BRI QIR T A3-P2 o ERT T A-3-PL LY i 1RTEE DNA (U5
Fio T ER SR TR T (P VB 0SSR O A g
B o U9t T G = SRR TR IO e VBT 0B BRI A
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BT (R P BT 1270 14 )

1.3Z2 DNA HE A-3-2 Ef"}ﬂﬁ"F[ép-El nZ s

FHR LR R (9= 0 2004) W PRGNS A-3-2 £1 RSusl promoter
= el Y B VA £ Y~ BERLTT A3 SRSERSG o KT DNA BV
PR R T S 2 VAP AEORY g VBT GO IR S/NP R M/NP) e
(R L B VR e WRROT YA RE TS - AR RLR]FERY S 1T I
biotin-labeled A-3-2 :EFHIAEH T fl— A HILRLE S s 1ETAT 44215, DNA
R A-3-2 ([EREEE1H) s FI% biotinlabeled A-3-2 JETHIAET -
A = AV SDS-PAGE ST 175 R R S 1T R AL
FIEEETH DNA ’;ﬁ%ﬁg@#ﬁ%ﬁ f“'g’w e L L 1 i 70
kDa, 38 kDa * 26 kDa mfcuf““ﬁw ’(WH TEOA) S SRy A AV
I TSR ’?F,M’F?ﬁééﬁ E‘ﬁ%’ﬁ* y HEHT [H [~ ﬂfﬁ’Eﬁ! 58
Pz g (] NFL’?‘/MES?HM I’;T-E Jﬁﬁ}; E”i‘&lf'ﬁfﬁ~ LR IS
VoOA-3-2 EREEHE S & southwestem blot. ?FEF@JEJ: i F,EI@};’ENETF’;@%F#%T
R R T v 35 kDas e R e (W < B) 0 o) SINP
 M/NP €[5 DNA M %0 ™ > % P2 & PL B E| ol Rl e
f”“ ([ﬁH = B> Y 1,3 ) Ef[1 S/NP 7 ”'pmﬁgﬁ M/NP EL[HE gr[ R
‘ﬁw‘“—@f?{ DNA %> P2 M P1 SV rif il (| = B 23 2,4 ) &=
IFSFEEE A-3-2 =2 Jﬁrflﬁv?{[i'ﬁ 145 =9t P1 & P2 iy g 1ETR

fi S RPN A o Y O F R g;@ﬁ,ﬁ? A-3-2 [ £ -

K S/NP » M/NP Rq#ff& P1 » P2 rﬂ’ﬁjﬂ'lf*{%@ﬁaﬁkﬁ I (T
T A, BT 1, 3 )0 ] MALDI-TOF-MS %7 Srf 1FVE {77857 o 3% Mascot

Search (http://www.matrixscience.com/) [lIfi) Peptide Mass Fingerprint 57 > I'
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NCBInr EﬁH’Tﬁh_ﬁ FSE S/NP Hikgat Vo P2 i i N B ﬁg‘ﬁi‘ﬁ FVE= H
% hypothetical protein Osl_01264 [Oryza sativa Indica Group] (GI:218187924) ~
PUR Alpha-1 [Zea mays] (G1:226509164) * Purine rich element binding protein
B-like [Oryza sativa Japonica Group] (GI1:56783985) (q‘?ﬁH A, FJIJEEE“H_) SR
Y E R (sequence coverage) si [[|Eh 49% ~ 44% K 40% (H%’H + B, C ¥
D) = = UV (RS Pura-l 70 AR IS @ 08
OsPura ° [1] S/NP #E@i . P1 = M/NP #ER= TV AHIN - e g !

ERISE D+ NI T R S 1T

1.4 OsPure cDNA MSEFE OsPura irf EHHEBHIE-

[T FRRRT Ty TR to@a RNA “SEEAEALS cDNA % » 55
OsPuro. E‘L‘H [/[xx«l'nj E‘{-WEJJ— Ifﬂ:’j ?_",:_(EJJFT ﬁ[ 382 'ET"_‘) jﬁ%ﬂ'* imlﬂj

ORF ° [11§° OsPurd. FHP4'S? Hi 'J IO.I)bp 'E; GCrieh' fU 1% > A2 2 WU Rl i

5 f‘ﬁd’f:iif%fu%‘ﬂ‘" B ’#éfﬁufrﬁai.{:»s@éa&w%\mﬁflf mRNA
B AT 5 o KR 1 enomiEPNA iy - R (o
S 382 ) SN 5 B 154 bp ZETHE - VTN PCR BER

% 927 bp i ORF °

< ORF 2 T2 7] 308 WWITE (W =) » #0057
EIF9EL 33.3 kDa e H A5 Indica P77 Os1_01264 [H][ %]~ (W HL RV
o H FPFE Y Pur S TEVRF[FSEf > OsPura @WE&I’E[? AtPura-1 V13-
‘r/IHFIJ@T[‘ZE (identities) &% 73% > #E{IJ% (similarity) 5% 86% ; =KX Pura-1 &
GUIFITTIE AL KR ly - STHIEE 97% 7 98% o PV FLIER 53 Hriosd: BT
A OsPuro 7+ H N fﬁ.}éfﬁéj glycine-rich [V 1% > & %ﬁ"‘rﬂjfl‘ﬁ’ﬂ 3

purine-rich element binding motifs > 2] PUR repeats (ﬁ%‘H o A) e
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B2 WHEET OsPura sef VEVAVAAS » 25 ORI ge BTV 2 2051
BLAST pu™#=' > 3 PDB (Protein Data Bank) E:ij?q%ﬂﬁfﬁ'ﬁ F[ulﬂ?ﬁﬁiﬁ—ﬁ JRBL
/5 <% UniProtKB database [l #5Z[= OsPura "-[I[fil @T‘lﬁﬁﬁqﬁ' [FilFR & =12
fﬁfﬁ Er IVIRE S 1ET > SRS Drosophila melanogaster Pur-a (PDB 3K44),
tryptophanyl-tRNA synthetase (PDB 3M5W), a double-stranded RNA-activated
protein kinase (PDB 1X48), SET-binding factor 1 (PDB 1V5U) © [fli== HFIF| 7
FH B YT OsPura AT REHPOFITTE « 2 P RISy
Uels ity Drosophila Pur-o (PDB 3K44) (Graebsch er al., 2009) {EfLad Ry
Y o DmPur-a 42" F| = {# PUR repeats - PDB 3K44 £L & 3 i DmPur-a. F-F[|f[1
T Pur repeats (41-185 amino acid residues), [1V7dif M e E'Sr* SOl i A
’Fi“ e /&[FEJ Eﬂjﬂfj’ = A Drosophila Pur-o< ¥ AtPura - 1 OsPura =
3K44 ARSI e D D1scovery Stud1021 S alignment (q‘i‘qﬁ[ﬁ " A) e q%ﬁ'
4 " B £ OsPura ﬁrﬁl@?w’ﬁ%ﬁgu At > OsPura n‘?%ﬁﬁ%@%& s ol
(residues D34-L168) = Drosoﬁh la th—a (ré51dues E41-N185) H-3j[[4f! (]
54% - [~ PDB 3K44 '3 ﬁ%@n OsPura (34 168) g R whirly-like
Pra = ph T i beta-sheets E“fﬁ‘ﬂ[[ﬁ' alphafhellces BFZ 5y o 1) PDB 3K44 =
OsPura (34-168) VfH] » i p o flat e S poll s 10304 alpha-helices F |l

loops » 77 {4 Helix 1 (D90-T95) I'] ¥ Helix 2 (G144-E148) -

15 Fif OsPura 33 IWIV A - 5(*% DNA fARET/L B

K OsPura ORF 7 * A3HVE pET16b {1 > =0 = “IEARE BRL

(ADE3) [l1 > F'Z&FER OsPura gf 7 (') % reOsPura 3 R EF FLIT
i L] ; i

T o PIBAERR 3%;;«, VS IET] 12% SDS-PAGE 5if7 > FIT)

anti-His tag PUEE = B0yl B ek fUBE= » B 5 v 55 7 ELV’:”EJ— ERY Eﬁ'lﬁ“
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(T T f“ PE) b o UE - SRR Rl @ 'iﬂ PR [RL A e R
MALDI-TOF-MS &7 f7f IV E) Gy SEEpuati U BE=. > 2 fre l’f” £5 reOsPura [f|
VRl iﬁ % dihydrolipoamide dehydrogenase ° % [# {* lipoamide #& 5%
dihydrolipoamide fVf#3k » & H™ T 5¢%§5|aqﬁjgﬁ}%’ﬁtﬁh JATRUE R o

FLPST 2 reOsPuro 8| ”ﬁi* SUEE DNA A A3-2 5 ?F INp= 10 K
FEIRERIBIY A-3-2 % reOsPura irf 1FTE SRS IAT  BIgT -t
pET16b R * AR BRL (\DE3) - I 15?;@;@7% (™ reOsPura [VAHI[Ff%
PSRRI R [ UG [FR TR ETRORY e VB S0 PRI -
T\F[rp;ﬂ[?{ DNA I?Fwﬂ » Tt 0.05ug B 0.1 pg YV reOsPura > fi' I
- 1V DNA-i7f IWE?F’}?E‘HJE Iy (g%ﬂ w57 2,3 70 A-3-2-P) o Ui *
cold A-3-2 [ » [ ST A-320855T5 1e@sPura 5k (=4 514 -6

247 cold A-3:22 L %%E*‘Fu 100/1 %E*J Jﬁﬂﬁ‘ﬂfﬁ%ﬁl@% M=
A I%IE'”’T@&HM T st

A2 1% T (q\%‘ﬂjl ,sf[*y ) § S ST reOsPura & A-3-2
\ T o
|

57 6 %) [i] pET16b ’?TFE‘QEJI/

|
SEREE TR N |

PSR AIRRL 1.2 B A3 ZE%@"Z/U el I SR R
A-3-2 %% reOsPura frf 1S TR R e [flLE riTFﬁ;w“ul?ﬁ DNA
[fpd™ > 0.1 g [ reOsPura > i' 1) BSEE[HI - 7 DNA- g 197HL Fifepy
U (S A - 0 BT 2 A3-2-P) e I Pl cold ML~ M2 BRI >
it BEERREEED 100 fﬁﬁﬁ  PIETH M3 R MI1 Tﬁ]’ﬁ[ c"‘lfﬁ“féj%@%ﬁ%ﬁ% (q*;aﬂ
S - 0BV 6,14 50 A-3-2-P)  EERISIE P VIRE (B 1 - 037 4,5,7,8,9,
10, 11,12, 13, 15 % > A-3-2-P) » 'S N3] > reOsPurar = foliidi £ A-3-2 - 1

[ U U VA TR R e R
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1.6 F[[F AR S BTHLE S transactivation 5T

P B g adhi i 41 > % i vito ™ 0 reOsPura JET [ DNA B
A-3-2 At > B WREH OsPura SEARTEISH L S transactivation FUy
fi= o PIPEESTIN 0 < K] OsPura V53 ORF I') PCR 4744 57 8idf -
f* A0 Flag tag (9] » 5% pHBT AU+ (™ effector plasmid
(= A = Ay 298 > R E PETHITY DNA AR A-3 3 /4 35S minimal
promoter » GUS FL[ - [FEL reporter plasmid ([ﬁ[ 42 A ﬂ‘j’?}$$§ﬁ+& ?ﬁ’?’f
PR I T I R SO TRt WL VT I 15” B T s
BEL o ATV ﬁé«&%”ﬁfﬁw JRjEiZ a1 ETF | SDS-PAGE 3% 53 BEi -
F|I'] anti-Flag tag E\Jwggg%amy | "-.I:VP%F?: effcctor H7f 1TTE | REA (B
“H4Z B4 aC Eﬁﬂﬁ‘ i P B - ,,ifﬁ#ﬁm VAR OsPura M
[* A-3::35S minimal promoter l‘éﬁquﬁp ] GPS MH[i o R T 35S minimal
promoter HY A-3::35S minimal qrjmo?e:!r% IR 7 S fﬁﬁﬁ@iﬁﬁ%

i GUS i - s o T

AR OsPura it I3 *?@4 FEJ A3 AP HBESL A -

1.7 I'] real-time RT-PCR ﬁv’éﬁj‘ OsPura ﬁlf’dﬂ_ﬁ\, [V ﬁ*?é

Fr 1.5 & 1.6 AUl ({141 > OsPura & 1773 in vitro ™ EHf "=
A2 B - P T e8] E'i"'J‘*E;HTE'%@W%&i% % > OsPura (17
= RSusl FLPHE Dl A3 BRI ST ERL NP RS - P 2
- W’EE[?;‘?T]‘ OsPura ELWJEQL_%I i g’?ﬂﬁ%\ﬁﬂjﬁﬁﬁl » HERLFH] real-time
RT-PCR - fe-RL RIHER g s e ﬂj?ﬁ*ﬁlﬁﬁiﬂx%%mf‘ﬁﬁhﬁﬁﬁ e = 2
AR Ve 48 TR FIOI PN E R R F I ERMACE o AT Th,3h,6h
12 h J¥2Vapta - 7V RNA k’fl)?’ cDNA % » I') &%t RSusl, OsPuro
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eEFla VNG~ [E3[7 $LES real-time PCR = RSusl =!HIfi CH M2
o el R R ARIR Y 5 eEFTa PIRGS BRSSP » MBS 5 > RSus!
mRNA £ R [T GREET > 0 F| o ey e I il g (W =
B)< ¥ » OsPura F[I T —Fuf“ ﬁﬁu&?ﬁ’ﬁ mRNA [0 AR o558 (0
42 A RN AT OsPura ﬁlﬁﬂf?ﬁ\ﬁﬁiﬁiﬁ%lﬂ%ﬁ o IRjhy
e F I RSusl Elﬂilf'ﬁij OsPura i E I i SRR E wﬁfﬁﬁzg
i VO 2D - RERLY B iR

L8 I -

BT O U O DNA 4 FEC A3 ﬁ‘é‘ﬁiﬁﬁw?m?@%%ﬁiﬁﬁﬁﬂfﬁﬁéf'@?
755 = (v Rl DNA- ;Eg [mg y 4?%' L HITAS-P3 PURIZGET A-3-P2
* A-3-P1-F|I'] cold A-3-1, Ar -2-ﬁ3-3|§3 -4 [MES DNA (BTG H AUy
(Tl 1513H > cold A-3-1, A-3:25 A-3-3 ?r.A ;,-4 p“l:.s{“m'ﬂ A3 T A3-P2 HIE
?Ep\ﬂ%i-}*y o =t A-3-27§[£$;:J; P P2 mﬂ,/& ) a:ﬂ‘” A-3-Pl ?EH?BE UG
IR SRS DNATSE A—3-P1 BOA3-P2 TV
N (ARSI AR TRFN (1117 ~-750) £LEEE DNA A A (-1117
~ -954) RLECTHPVIR N o T BRSO o H 2 IR
EPps i [Ny (TR > 53 4 = 7 ) 5 ) LSRRl - 7 -1051
~-1012 (3% > 2004) » 3T A-3-2 (-1045 ~-1007) -

FRFEE] AR (1) B (2002) F[M] cycloheximide (CHX) fJfl#GE: =
Pl R EEFIIR R RSus JLNCRRFE AR TRIFTS S (de novo) Vi 1ET
SOEAUE R B ﬁ%ﬁ??féﬁi RSusl FLPNpuZ ,igzgliéﬂ[ FY A 1B Ese
(R 5 (2) 1) DNA HFE A 2 B GRS =i opl o b SR i s
PR PR T AT B R SRR T B A VA g T
AR S DNA- S VRTHE & BT 1 - S0 S
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DNA-J5F 1T PR i 50 P RIRORY S 18T (RIS » 532~ = 03T
TE)SG) | [I%%EE"%WEFJF i CHX @F\,pf@’%’%ﬁ*%l ’ Iuﬁﬁéﬁi RSusl 31
POISAISEPRD > TR L ORISR AR S R (R o 2
P4~ T ERET e A F) e {,[1 YRR T 4 DNA M S A-3 TR RS
I A 0 VR S VR sk Y DNA- S VETHLGRIE
A-3-P1 [ DNA- &} 1ETRY ~,J§E}Hl P g»ﬁ%gilﬁ',ﬁg;ﬁgggfjﬁ;p@’ro Fl,
P | U AR T (A e 19T % A-3-P1 Y DNA- 7 1ETHE
P el A3 Tt TR g T FIFY S TR I AR
DNA-binding protein = [lI[i- = Z[fi~ | ~ [UFf G » A-3-2 -1 IV @ig
dhdize (IR BTG S| L ETES reOsPura [t £ < 35 IV B 2R A3-2
T S T £ 19 0 71 reOsPurg 19 SRR fE1 < SR{TFIHA T B
o a3z SR ) S e e

PR =0 s s o A-3: -*';%ﬁ}ﬁ?ﬁ[?m?ﬁﬂﬁiﬁ%ﬁmwﬂ/ﬁﬁ?f"@?ﬁ& 73
5Bl 38 kDa ALt B iSRS “Fﬁ , '—wg;rf VT2 3 S BT 1

o T

purine-rich %F—‘[gfﬂﬁ —,OsPl {ao b A7 R’SMS] ELW?T‘% Y <1117 ~ 958

- 39 bp Y purlne—rlch sliN 7 —Fu :—i in vitro (¥ in vivo JF“” =
OsPuro [EF] o }H OsPura EI_’E{"_/U7J SRR R o RS PUR S 1V RS

- B HAF %IEHE&B@CIJH_ il PUR repeats 9f » 7k N ifﬁ.j“ﬂ%*éj
K PUR if ITE’H‘Jfﬁ PUFE @y SR (Gallia

et al., 2000; White et al., 2009) - ES¥4f[1fY Puro EJJ— [EFER F' = H b

glycine-rich Elfj’ﬁj C o

ﬁuﬁ

purine-rich element ¥ DNA FY RNA F» 2 {'fos2%® DNA AVHIR] > FLVE
S R F’IF%EL ’ 'l%w“ﬂﬁﬂif[qw{ﬁfﬁﬂ (Gallia et al., 2000; White et al.,
2009) -

[ (Friv 7 AtPuro-1 > B = RIEURS ,Eﬁ&*ﬁfat eEF1A4 FLN MUY telo-box
(S-AAACCCTAA-3) » = SISl ] - Bt OsPura % AtPura-1 19
TSI E] TL0% » ([EA RSust TP B OsPura R AFY A3-2
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HAI 2T telo box o fEEVIHI Z fFEJ'F}H& A-3-2 {13553 GGN EIHIF
B IRy L S P IS NS 1 Pura Eﬁ— ﬁ“@%flﬁlfﬂﬁ‘nﬁﬂ (Haas et al.,
1995; Kelm et al., 1997; Sadakata et al., 2000; Shimotai et al., 2006; Sun et al.,
1995; Zambrano et al., 1997) - HEJR AtPura-1 == OsPura ﬁ? T [ﬁJEIfJE 11 DNA
%F—‘[’TT/U » {E1I'] Drosophila Pura EBf5AE = 53 F?ﬁﬂﬁ?{’l@ﬁﬁ?ﬁ%ﬁi}%ﬁ%ﬁ
WA F 3 PUR repeats Y= 15[ » AtPuro-1 (residues D28-L161)
=2 OsPura (residues D34-L168) %ﬁ?fﬁﬁ‘fﬂ@ﬁﬂ I:E\LEIIJ (' " C)-Grasbsch & *
2009 =F Eﬁ 3524 » Drosophila Pura, fﬁlfiﬁr]ﬁ‘xj i PUR repeats ° f’i‘ﬂ—*&,}ﬁ%ﬁf
=E lﬂﬁq 1 [l B FTJ?%F @ LR T [ER] SE T RS S PR F’—\[ ThEepY
PUR domain - [fij PUR domain & F&lfcmﬂ[iﬂ beta-sheets e = 1[I [k == P

f[
R80 * RI158 = iy sfifll 8 FI A @t S T K % ssDNA BY RNA

o Grasbsch =+ 1%— *ﬁﬁfj’ﬁfj PUR repeé:ts [ & T 574 strands _Ffvy

-, F.- “.l 7 1‘» = Et *z 7
ﬁﬁﬁl@ﬁ:‘l J ;%%F‘rj il arginine %%l ;Jﬁi[ﬁiF},’ + OsPura % AtPura-1 U3

Fliefl lfﬁfﬁiﬁﬂf g ZY fﬁﬁﬁiﬁﬂ‘.ﬁ . [ﬁn-}—’;‘ra’l i %Qj"[\iﬁﬂ nucleic acid-binding

l

o T

domain '] » 2% “nucleie. “ac dt-binding lﬁill b Bl gl - " Pura =
purine-rich elements [tf]fi¥5# Fﬁ,‘ﬁ:ﬁﬂ N2 T\TﬁJfP'ﬁEﬁEI@ Pura. g IETE[ T [F]
DNA [~ 1 » i kLRt S O PR T - [
4 A USE BT > OsPura % AtPura-1 7 [ fi# PUR repeats Hiupd R
beta-sheets #i 5! |l & [l BVIE » SRRy S 1EVR SR A O B 0 AT
AtPura-1  G160-V178 % OsPura - R167-S190 » “fii:kLi## PUR repeats
IT == IO R3] [ ek I8 E ) & 27 Drosophila Puro.f[1 o fg%[ SE R
R EER A RLHE Pura = DNA A £ I~ 10Dk o JRERLA
ORI

8" T e VR AR [y 55 PRy 3t i9|F'ﬁ§JE"7I?'EI%”JFIIFIJ Pur-a
S ,@fﬂzoﬁ[_ EFUE DNA 5] F'J “azgm (9 S TR [ﬁ[}%ﬁ&r e
Pur-o & % 5 ’F’ YRR o ﬂ—‘%ﬁ%ﬁlu} fol Rl (Al é‘j&#y@ﬁ'ﬁ% : (1) AtPuro-1
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@A R[N ST AtE2F-a = ARTCP20 17 & 5 o 4 ™7 gL 32K
(Rossignol ef al., 2002; Trémousaygue ef al., 2003) « (2) "4° RSusl Ffh=" 1z
Y A-3-2> ik soZE OsPura [E- I‘J?EFHH‘PF o 2 RlhLPNEL T A ARE P LY
5°-flanking region » *4 ¥l telo box FY GGN repeats [iU7 7t (Gaspin et
al. ,2010) = (3) & AP - [ = B[y PL SR PY - grf (BT TR
A3 AR ST A R D (R ] T TS A3
i £ e VRGBS 00 (i 20 A) = xg“J%‘F'EJT > H 1=
S| VBV A T OsPura [I95d £  H I 22 T RSusl L[N
q&ﬂ 42 C AR - I A-3::35S minimal promoter s [RE HyEEL [
GUS A2 » Hial @ i Pl e ™ > OsPura ﬂfﬁ"Eﬁfﬁ"‘” GUS fu%FE! » JR
IS BRI Tu&%ﬁfl&ﬂ?@ﬁ?%ﬁ‘ﬁ'ﬁﬁh@ﬂ?fﬁd’mﬁ?ﬁ"@ml ’
’F‘“ [EAHIZ] OsPuros real- time RT PCR i J?ﬁﬁ (&;aﬂ ) 25 OsPuro ™02
R A Uﬁl[ﬂ T OfPuf:ﬂ@%k% H F*T - E I, P (i
bl s o Bl 1 e 3 qs_Pur'q gkl 5 s S
= B) e g s AEE S E'E iﬁiﬁﬁrﬁ ul [f{ﬂ > OsPura %2 A-3-2 fif]
QUL - g5 g R o I e R
transactivation assay FIVadi{A " A EfJEEE ’gll,vﬁia A Ve o <7f$ﬁ“»"ﬁj A-3-2 [y
reporter @Tﬁﬂ]ﬁ 4 OsPura ﬂJr‘jE% e T L THE 5%%?‘2&& Hyatl
FLPOAZL o PP SRR R sl R A OsPura JURTRRE el
WL PR REARAE N o 291 - BEI RSusT FLPSa TFBHIE 57~ W5
15 (Hirose et al., 2008) » ([ RSus! Ffi=" Fy A3-2 [i'fi= 4L OsPura
= P £ )] e PN OsPura [T P EGAR R BEROIRS EHT 0 f0E
ARy o & @ﬂp RSusl FLNAZL F‘/Jﬁl e PR I}?ﬁﬂt OsPura fQL_F[fé
FYRVE -
SRy o AT U RERVEL > OsPuror 3% 7 ’E‘ﬁwﬁﬁllgﬁﬂ*ﬁ&ﬂt 27
2009 F Jones =+ ‘?H%—L ' AtPura-1 £ 7 ﬁp*' L T[ﬁﬁ‘&[ HIEE o F[H]
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NetPhos 2.0 Server [5i Tl » 55 OsPura &7 ' @"&&rﬁﬁl@&ﬂw

A R BT E - [ SO serine residues > ZOTHEEE 095 ) o ffijiges
L P [P AtPuro-1 1o PRIIFE5 (PHERAE M 2 ) PSR > OsPura
P Re o EGE B SAf - PISET T BRI EE 7 APy o R R RERR g 1Y
Shge o SRy EEE e (ST > OsPura UE USRI ;P%??bL,FILJﬁ?E REpes

45 F A OsPura i AR -

-

2. 7F¥iéiﬁé\ﬂsﬁﬁ5‘}if@fﬂ$'ﬁﬁlf[lﬁ@%@

o W ER LR IR B R O i TS ] 1) RSusI
[ AR 5 BTy i e 9@%'"‘“—’9’*%”3*5‘?? wif¥] RSuST ff=ior it
ARG (% > 2002 » S50 SEA@T T APMAETE 1+ 1 S BV RSuS » R
L3 R ST SR SO RCRSUS 1 - I I
o= JERLAM percoll 3% 1 éﬁﬁtﬂ (= ARG i FIE Y g 1R
HIV o Pl HE P RSus ﬁi[J«' [FI'EGFP'E AL ELER A IR LA ] |
PRI AR Y 514 Rsusi ;ﬁaﬁguﬁa&rﬁw BT ST AT o

RSuS A Wit > FEsg, H@H FE;” RSuSL & LAY IV el

2.1 fH3F VBV H{VER
2.1.1 FHEERERSIHOET R 9% RSuS S§rf 18T
SR IFERRT A RS R 2R > I (S T EE AW - S NaCl
LAY i > 5 AR S T AY S (RS SDS-PAGE » ') CBR #6715
f#H]= PVDF i » F|57HII'] RSuS1 “f‘/ﬁiﬁu?%‘ * o-tubulin Hf (Sigma
T6074) * Histone H1 }7"‘-?5' (SANTA CRUZ sc-8030) &~ [ - QEﬂl IR
= I'] RSuS1 %ﬁiﬁuﬁggﬁ PR EE S o R mE'qWWg[%r'ﬁj{lEﬁ

rRSuS3 ¥ 90 kDa HLE| €179t o A irf VEFE) [ERHIE] RSuS [ 7 o3&
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W] a-tubulin JUFET BYBREC LT > RUE 53T IET tubulin fETRT
50 kDa %t |k % E"Iﬁh’ A AF VR TR A BRI lFﬁ“ﬁm il
R S VBT O AR ETROIS R J L) Histone HI g Sy ey 187 »
fi' 587 Histone H1 7iﬁ§?f"@ﬂ[‘7ﬁi [ AT

2.1.2 Percoll 113 1E58 [“F Xep 1ETF

IF=9F > 3~ #T] Percoll MV RFT MWL (572 Fi) < AT (= VAot
FICT T3 17 SDS-PAGE M BB Yo' 53 47 + fdh LT ) e B
iﬁémmw ’ ﬁ}ﬁl@’?[ﬁﬁ CUHFE (WA D0 A) B s 1ET 48 kDa
63 kDa LV RIS 1Ay, By 1 2 ) 0 FI5E RSuSI
S IETHITE 90 KDa A (S { A S 3 i) el RSuSI {19 Shfhhte 7
WFORA R - T R Eiqaﬁ»ﬁcﬁ@p’i@ﬁgp@?, 7 90 kDa
[ r%[n“[ﬂﬁ“ (q%\' 47 B> E‘I 1:3:’2 m) it 63kDa &g ¢ Iﬁf R
it RSuS ﬁ&;’[z;gj: [_ipﬁc‘f ([ﬁ,fﬁ *, B 9y 1 2 ) e

1

r ’,f

\
|
|

2.2 sGFP-RSuS1 Eglﬁgpwhgrquﬁu{.«
221 FERF USRI sGFP-RSuS1 Ji £ 5t 18T
F’[iﬁa"ﬁ%%ﬁ%ﬁm@ﬁﬁg pGRS1 7 pGBoPALI ([~ =)« & Hf

W sGFP =& | ' PRl 21 42T (phenylalanine ammonia lyase, PAL) I/

pHBTI9S5sGFP {5 * ¥ Bk L7 | » %331 sGFP ’g[rpm FEIAE > 2ty
’ﬁﬁfégﬁﬁéﬂEiﬁéﬂfﬂfﬁ B 240 K EABIENE Tl [T o SN sGFP
kA TR A @A lf 53 fff o I| T8 pGRS1 * pGBOPALI 3%/l »

[Fibre 24 h BEEERITN ESWE - SR GFP-RSuST Jifi & frf VBT ST 1)
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SO SRS 5 [y GFP-BoPALL FIJf 53 it Ap a1 -

222 FERFAASTHIRATH D sGFP-RSuS1 ﬁiﬁrﬁﬁgﬁ;p@?

it 2.2.1 ENSER AN R A RSuS1 i Rl adgipl i £
- WA RSuS1 plREE » AR Py EL (R > LA R RSusl FL
P AR [l 3 PR RSuST S 18T F[jﬁﬁ%?mﬁjﬁ“ | [ T
pGRS1-N309, pGRS1-NM, pGRS1-M, pGRS1-MC * pGRS1-C209 > fﬁ’?’f‘ﬁﬁﬂﬁ"l
FE R A o AT sGFP-RSuS1 Eﬁlﬁﬁ?’fl@ﬁ%ﬁ A e
i I A = A B e

FIIP T RS U w;ﬂElﬁﬁ%F@% Zp o RN B S o
g [ T pGRSI-MC AR gt (95 W sGFP-RSuS 1 A1sA (7 i

T AT R (B,

J Glfr lR$uSI fljfllflﬁrf L

T

pGRS1 ?v pGBoPAL!1 » #[|"| PEG {H73+

2.2.3 [ TR SRR
221 Ev%;@a‘ﬁ;v?&ﬁ% :
H#@ﬁw§W@w@§@ﬁgsﬁﬁﬁﬁﬂﬁﬁﬁme,ﬁmwuﬁﬂﬁ
e f Eﬂﬁgﬂl * mcherry-NLS | IJ’FE'TPE‘[\)@—l VNI PF‘ o IEF{EVY R 22 h
PN B S qg\l o I EEA. sGFP i,;:pq@@*_’rmpqamﬁgéj
53 ) 3 AP ETEL pGRS1 ® pGBoPALI i%ﬁﬁj%’?%%&ﬁfl%%‘ B
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Fig. 10 Gel mobility shift assay of the DNA fragment A-3 with nuclear
proteins in the presence of different competitor DNAs. Nuclear proteins were
extracted from rice suspension-cultured cells grown in medium containing sucrose (A) or
mannitol (B) for 16 h. The radio-labeled A-3 was used as a probe for gel mobility shift
assay. The number above each lane indicates the presence of 100-, 200- or 400-fold
excess (w/w) of competitor DNA in the reaction. DNA-protein complexes (A-3-P) and

free probe (F) are showed with arrows.
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Fig. 11 The original and mutant sequences of DNA fragments A-3-2. Modified
nucleotides are showed in lower-case. The symbols of I to V mean repeat regions.
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Fig. 12 Gel mobility shift assay of the DNA fragment A-3 with nuclear
proteins in the presence of competitor DNAs M1, M2, M3 and M4. Nuclear
proteins were extracted from rice suspension-cultured cells grown in medium containing
sucrose or mannitol for 16 h. The radio-labeled A-3 was used as a probe for gel mobility
shift assay. The number above each lane indicates the presence of 200-fold excess (w/w)
of competitor DNA in the reaction. DNA-protein complexes (A-3-P) and free probe (F)

are showed with arrows.
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Fig. 13 Gel mobility shift assay of the DNA fragment A-3 with nuclear
proteins in the presence of competitor DNAs M5, M6, M7 and M8. Nuclear
proteins were extracted from rice suspension-cultured cells grown in medium containing
sucrose or mannitol for 16 h. The radio-labeled A-3 was used as a probe for gel mobility
shift assay. The number above each lane indicates the presence of 200-fold excess (w/w)
of competitor DNA in the reaction. DNA-protein complexes (A-3-P) and free probe (F)

are showed with arrows.
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Fig. 14 Gel mobility shift assay of the DNA fragment A-3 with nuclear
proteins in the presence of competitor DNAs M9, M10, M11 and M12. Nuclear
proteins were extracted from rice suspension-cultured cells grown in medium containing
sucrose or mannitol for 16 h. The radio-labeled A-3 was used as a probe for gel mobility
shift assay. The number above each lane indicates the presence of 200-fold excess (w/w)
of competitor DNA in the reaction. DNA-protein complexes (A-3-P) and free probe (F)

are showed with arrows.
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Fig. 15 Purification and analysis of the A-3-2-binding proteins. Nuclear
proteins were extracted from rice suspension-cultured cells grown in medium containing
sucrose (S/NP) or mannitol (M/NP) for 16 h. The streptoavidin beads conjugated with the
biotin-labled A-3-2 DNA fragments were used for purification of DNA-binding proteins
in the presence (+) or absence (-) of competitor DNA (unlabeled A-3-2). Proteins eluted
from the beads were separated in 12% SDS-PAGE, after which the proteins in gel were
stained with CBR (A) or transferred onto a PVDF membrane for southwestern analysis
with probe A-3-2. Molecular weight markers (M) are shown at the left margin.
Arrowheads indicate two bands of roughly 55 kDa (P1) and 38 kDa (P2) excised and
analyzed by MALDI-TOF mass spectrometry.
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Protem score 15 -10%LoglP), where P 15 the probabiity that the observed match 15 a random event.
Protein scores greater than 71 are significant (p<=0.05).
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Re-Search All | Search Unmatched |

1. —p gi|215187924 Mas=s: 33284 Score: 102 Expect: 4.9=-05 Matches: 11
hypothetical protein 0sI_01Z64 [Oryza sativa Indica Group]

- gi|2Z265091649 Mass: 33385 Score: 87 Expect: 0.0017 Matches: 10
PUR ALPHA-1 [Zea mways)

=p gi| S67EISES Ma=s=s: 36601 Score: 84 Expect: 0.0034 Matches: 10
purine rich element binding protein B -like [Oryza sativa Japonica Group]
gi|=228615143 Mass: 32519 Score: T4 Expect: 0.031 Matches: 5
hypothetical protein 0sJ_011759 [Oryza sSativa Japonica Group]
oi| 297596480 Mass: 32313 Score: T4 Expect: 0.035 Matches: 9
Ds01g0260700 [Oryza Sativa Japohica Group]
gi|226437542 Mas=s: 353465 Score: T2 Expect: 0.045 Matches: 9
hypothetical protein LOC100Z274062 [Zea mays]
oi|=24E2052495 Mass: 353721 Score: £9 Expect: 0.1 Matches: 9

B.

Match to: gi|218187924 Score: 102 Expect: 4.9e-05
hypothetical protein O0sI 01264 [Oryza sativa Indica Group]
Found in search of C:\Documents and Settings) JACEWMy Documentsh 20020908 MALDI TOF\WMISOIZG6.tXT

MNowminal mass (M ): 33284 Calculated pl walue: 5.72

NCEI BLAST search of gilZ18187924 against nr
Unformatted secquence string for pasting into other applications

Taxonomwy: Qryza sativa Indica Group

Variable modifications: Carbamidomethyl () ,Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 50

Nurber of mass values matched: 11

Sequence Cowveradge: 49%

Matched peptides shown in Bold Red

1 MDGGGGEGEGE GGVMAGPGVA GGGGGGGGGG VGEDVELVSE TLOFEHELEY
51 FDLEEHPRGE YLEISEKTIL TRITIIVFVA GVAWFLDLFD YYIRTDERDL
101 F3KELRELDTE VFYFDIGEHE RGRFLEWSEA SVWHRMNESTII VPAGSSGEEG
151 WEAFRHVLLE INHEASRLYV LPHHPHQQHL EPPERLPGLS DDVGAGFIAG
201 HGEQSASGPE VDVERLVDLF PQEEISGMGEL SEVIEALDQKR FEFFDLGSHHR
251 GHYLRIZEVL GADRZIZIILF LEGLEQFHEM VGHEVDIMED BRLEGHMTGANV
301 RTVES3QR
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Match to: gi|226509164 Score: 87 Expectc: 0.0017
PUR ALPHA-1 [Zea mays]
Found in search of C:%Documents and Settingsh JACE) My Documents' 20030305 MALDI TOFYMISO3Z66.Lxe

Nowinal mass (M ): 33385; Calculated pl wvalue: 5.72

NCEBEI BLAST search of gi|226509164 against nr
Unformatted Zequence string for pasting into other applications

Taxonomy: Zea mays

Links to retrieve other entries containing this sequence from NCEI Entrez:
gi| 1943697392 from ZIea mways

gi|195635165 from Zea ways

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Clesvage by Trypsin: cuts C-termn side of KR unless next residue is F
Nurber of mass values searched: 50

Nurkber of mwass valuess matched: 10

Sequence Coverage: 44%

Matched peptides shown in Bold Red

1 MDGGGGGGEE GGEVGAGVMY GGGVVFPGGEGE GDVELVSKTL QFEHFLFYFD
51 LEEWPRGEYL KISEETIATR STIIVFIDGY AWFLDLFDYY IRTDERDVFS
101 EELELOQTEVF YFDIGEHERG FFLEWSEASY HRNESTIIVE AGSSGEEGWE
151 AFRHVLLEIN HEASRLYVLF NHPNCQOQHMEF PERLPGLSDD VGAGE LAGHG
201 S5QSASGPEVD VERLVDLPP(Q EEISGMGMSE VIRADOQOKFFF FDLGSHHRGH
251 YLRISEVAGY DR3ISIILPLI GLEQFHEMYG HFYDIMEDEL EGMTGANVET
301 VESSQR

D.

Match to: QSHARS8 OBYSA Score: 85 Expect: 0.00078
Purine rich element binding protein B-like.- Oryza sativa (japonica cultivar-group).
Found in search of C:'Documents and Sectingsy JACK: My Documents' 20020908 MALDI TOFWMISOIZE6.TXL

Nominal mass (M ): 36601; Calculated pl values: 5.69

MCEI BLAST search of QSNARS ORY3L against nr
Tnformatted sSequence sString for pasting into other applications

Taxonowy: Cryza sativa Japonica Group
Links to retriewve other entries containing this sequence from WCEI Entre=:
EaDS1440 from OryEza sSativa Japonica Group

Variashle modifications: Carbamidomethyl (C),0xidation (M)

Cleawvage by Trypsin: cuts C-term side of ERE unless next residue is P
Nurnber of mass waluess searched: 50

Mumber of mass wvalues matched: 10

Sequence Coverage: 40%

Matched peptides shown in Bold Red
1 NMDGGGGGEGEG GGVMAGPGVL GGGGEGGGGGG VGGDVELVSE TLOFEHELFEY
51 FDLEEHPRGE YLEISEETZS TRETIIVPVA GVAWFLDLFD YYIRTDERDA
101 F3KEELELDTE VFYFDIGEHK RGRFLEVSEALA SVHRNESTII VPAGSSGEER
151 WEAFRHVLLE THHEASBLYV LPNHPNOWVOE TIPFFDIFME Z0MTI3LNAC
201 HCIWQQHLEP PERLPGLSDD VWGAGFIAGHG SQSASGPEVD VERLVDLPPI

2531 EEISGMGMSE VIRADQERFF FDLGSHHRGH YLREISEVAGA DREIZIILPLS
301 GLEQFHEMYG HFVDIMEDRL EGMTGANVRT VEIZQR

E+75DNA FEf A-3-2 Z#HESEREGMEE -HE=FT1S<Z 38kDa [/ A-3-2
A ,F’ﬁ};fl@fﬁ 15 in-gel digestion /% > I') MALDI-TOF-MS 53 #7 < K 1 i RL &
TERSEEAY R BTES> I'] Mascot Search [/ Peptide Mass Fingerprint 55 f7H55f [ﬁ‘ A Eh
Tl ﬁﬁﬁ?%%ﬁi& JFERRPA IV ORS S ET S OB, C R D[RS Bl
Vg e
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Fig. 16 Identification of the A-3-2-binding proteins by MALDI-TOF-MS
analysis. The 38 kDa A-3-2-binding protein shown in Fig. 3 was subjected to in-gel
trypsin digestion and then analyzed by MALDI-TOF-MS. The charge/mass ratios of short
peptides were analyzed with Peptide Mass Fingerprint in Mascot Search Software. A,
proteins purified from rice suspension-cultured cells grown in medium containing sucrose.

B, C and D, the amino acid sequences of candidate proteins with the higher scores.
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1 ATGGACGGCGRCGGGGGAGEAGGAGGAGLGCGGLGGECGTCATGGEGGGLGECCGGTRTCGEGGGAGGGGLAGGAGRA 75

i DG EGE&GEGE 666666666 U WA A G P G U A GG G G G 25

76 GGAGGGGGAGGCGGCGTTGEEGGGEGACGTGGAGETCGTCAGCAAGACGCTGCAGTTCGAGCACAAGCTGTTCTAC 158

26 G 6 G &6 GV G6 G D VYV EL VY S KTLDOQFEWHEKTLF Y Y]
151 TTCGATCTGAAGGAGAACCCGAGGGGGAGGTACCTGAAGATCTCCGAGAAGACGTCCTCCACGCGCTCCACCATE 225

51 F 0D L K ENPRGRY L KIS EIEKTS S TRSISTI 75
226 ATCGTCCCCGTCGECGGCGTCGCCTGGTTCCTCGACCTCTTCGACTACTACATCCGCACCGACGAGCGCGACGEE J0a

i I v P U A G UV A WFLDLTFD VY ¥Y I RBRTUDET RDA 168
301 TTCAGCAAGGAGCTCCGCCTCGACACCAAGGTGTTCTACTTCGATATTGGGGAGAACAAGAGAGGCCGCTTCCTE 375
1M F &8 K E L R L DT K WUUF Y F D I G EMHNI KIERIGR F L 125
376 AAGGTATCAGAGGCATCTGTCAACAGAARCCGTAGTACAATCATTGTTCCGGCTGGTAGTTCTGGTGAARGAAGET 458
126 K ¥ 5 E A 35 U N R HNR S TT T UVUPAIG S S G E E G 158
451 TGGGAAGCATTCAGGAATGTATTGTTGGAAATAAACAATGAGGCTTCCCGACTTTATGTTCTACCAAACCATCECT 525
11 ¥ E A F R H VUL L ETIM HNHMNEWHSAAS S RLY ULPHMHP 175
526 AATCAGCAACACTTGGAACCTCCAGAGCGCCTTCCTGGACTTTCTGATGATGTTGGTGCTGGATTTATAGCTGGA 608
76 M Q0 0 H L E P P ER L P G L S DD VG ATG F I A G 208
681 CATGGAAGTCAATCTGCTTCTGGACCAGAGGTAGATGTTGAACGCCTGGTTGATTTGCCTCCTCAGGARGAAATT 675
21 H 6 S h 5 A §S G P E VDV E RTLWUWVDL PP O EEI 225
676 AGTGGCATGGGCATGTCTAAGGTCATAAGGGCAGATCAAAAGAGGTTCTTCTTTGACCTTGGAAGCAACAACAGE 750
226 3 6 W 6B 5 KV IROADOIQIHKTZ RTEFTFFDLG SIS HHNR 250
751 GGTCATTACCTGAGGATTTCTGAGGTTGCTGGAGCTGATCGTTCGTCGATAATCTTGCCACTCTCCGGGTTGARG 825
251 6 H ¥ L R I §S E VA G A DR S S I I L PL S G L K 275

826 CAATTCCATGAAATGGTTGGCCACTTTGTAGATATAATGAAGGACAGGCTGGAAGGGATGACGGGCGCGAACGTG o088

276  F H E MW VW 6 H F v p I H K DD RLETGMTGEG A N U 308
9081 CGCACAGTGGAGTCCAGTCAGAGATGA 927
31 R T U E S S 0 R = 309

B+t - OsPura 2i%t BERRERIES] o

Fig. 17 The nucleotide sequence and deduced amino acid sequence of
OsPura.
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ﬁjﬁ‘}ﬁ‘ﬁ‘l%ﬁl@ o PUR repeats I, II & TII > 55 [[II &5 e ~ Ak et 0 B bl n o e
i FirPE YA B-sheets [N 7 <1 T AE U A o-helices - [ﬁ[ B £% OsPuro . Ribbon
backbone model o rf T ?Btﬁ%ﬁ a-helix I'J77 1A » [l B-sheet I'J ez o fli
ke E%flg_l[?x o-helices fV{fil loops » Bl OsPura =2 3K44 I3[ B A > Frl[F]]

TF G CFRZ T S TFT OsPura (B> U 3K44 () W AtPura-l ()
ﬁi Ak F’“\? A

Fig. 18 OsPura molecular modeling. A, Alignment of OsPura amino acid sequence
(Os) with the structure-determined region (residues 41-185) of Pur-o from Drosophila
(3K44), full-length Pur-o from Drosophila (Dm) and full-length AtPura-1 from
Arabidopsis (At). The alignment was generated with Discovery Studio and was printed
using the ESPript software (Gouet et al. 1999). In the alignment, the shaded and
unshaded areas in the blue boxes represent‘identity and similarity, respectively. The
purple, brown and black lines indicate PUR repeats I, I and III, respectively. Green
arrows indicate -sheets afrd grey bexesiindicate a-helices.-B, Ribbon backbone model of
OsPura. The secondary structure is colo@ as red for a-helix and blue for B-sheet. The
most diversified sequences between Ostra and 3K44. located in the two loops that
connecting the two a-helices.are labeled by yellow. €, The modeled structure of OsPura
(blue) is superimposed with.fhecrglstallography-detennined structure of 3K44 of Pur-a
from Drosophila (red) and AtPura-1 (green).
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CBR staining IB : His-tag

B+ EHEEE OsPura 2k -] IPTG?E@FJ“TEJ@T’%! pET16b-OsPurA Z
SRR ARG NS RAVB L T - ST PBS 5 50 mM

}q‘%\' £, CBR Bleidfl ;flﬁé\ﬁ‘% anti-His tag antibody 778 <17l - Lanel Hbf= 41
Srf T > Lane2 E@ﬁ'\if%ﬁ['@?%”:@fﬁfﬁﬂ/ ST e ARIEST TR (M) AT o IR A
EIE}T‘J‘}F'[JEF‘[?Q—?L o

Fig. 19 Purification of the recombinant OsPura protein. Cell lysates of
IPTG-induced E. coli BLR(DE3) carrying plasmid pET16b-OsPurA were loaded onto a
TALON metal affinity resin column, and then washed with PBS containing 50 mM
imidazole. The proteins bound to the gel were eluted with PBS containing 150 mM
imidazole, after which they were analyzed by 12% SDS-PAGE. The gel was stained with
CBR (right panel) or immunoblotted with an anti-His tag antibody (left panel). Lane 1,
crude extract; lane 2, eluted fraction after cobalt-based IMAC. M, molecular weight

markers. Arrows indicate the recombinant OsPura .
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reOsPura pET16b
I | 1
Protein (ug) - 005 01 01 01 041 0.1 0.1
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Lane 1 2 3= el ab 6 a8

<« A-32-P
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& —-+ - DNA FEt A-3-2 Eﬂi ngurd EElﬁx“E TRRREXKERI - I
pET16b-OsPura. Fy pET16b: HiAZH FTHF(| "] Mﬁﬁlg& AR ATV EGE S 1 S
FHTR (= 5+ 2 Wil -A-32 ’“'#F;EW’F FoAT Y g B Rl
B e 5 H 0 RS f.pu 10,50 §% 100 '?‘ (W/w) > Z2I 7 S TETE
0.05 F5 0.1 pg - DNA-gf 1T7HI (111 (A-3-2-P) 2o LV 5 (F) 1 fii 1 i
FA o

Fig. 20 Gel mobility shift assay of DNA fragment A-3-2 with the recombinant
OsPura protein. The recombinant OsPura protein (reOsPura) was purified from
IPTG-induced E. coli BLR (ADE3) carrying plasmid pET16b-OsPura by affinity column.
The radio-labeled A-3-2 was used as a probe in gel mobility shift assay. Proteins
expressed by IPTG-induced E. coli BLR (ADE3) carrying plasmid pET16b were also
purified by affinity column and the proteins bound to the gel were used in gel mobility
assay as a negative control (pET16b). The numbers above each lane indicate the presence
of 10-, 50- or 100-fold excess (w/w) of competitor DNA (cold A-3-2) and the amount of
proteins used, respectively. DNA-protein complexes and free probe (F) are indicated with

arrows.
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Fig. 21 Gel mobility shift assay of DNA fragment A-3-2 with the recombinant
OsPura protein in the presence of competitor DNAs M1 to M12. The
recombinant OsPuro protein (reOsPura) was purified from IPTG-induced E. coli BLR
(ADE3) carrying plasmid pET16b-OsPura by affinity column. The radio-labeled A-3-2
was used as a probe in gel mobility shift assay. The numbers above each lane indicate the
presence of 10-, 50- or 100-fold excess (w/w) of competitor DNA (cold A-3-2) and the
amount of proteins used, respectively. DNA-protein complexes and free probe (F) are

indicated with arrows.
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90 bp) ' <1 =R s DNA A F A-3 I'J+ & HfE4= 5 GUS » Flag-tagged
OsPuro, VAFAA[ > ST 7 <1z R 75 e, A= 5 CaMV 35S promoter »
NOSter (3 terminator sequence of nopaline synthase) > 53 H[[I') F 1€ Fjljﬂﬁlbfr‘ AR
7o [ B VR BRI i 1V o yiee 3 M o PSR L™ o0 BN VRS BT
?E} > 57 | ’?’T‘ﬁﬁ pm35S-GUS (lanes 1 » 4) - reporter ’E’T‘ﬁ%}b effector WFJF!’E (lanes
2 & 5) ﬁ%lﬁ,@ reporter ’?"T‘F%‘ (lanes 3 & 6) f‘ééfﬁ[’ﬂ‘ﬁ 0.4 M U’fﬁlﬁ\ﬁﬁ‘}ﬁﬁ%ﬁﬁi
J/i;ﬁiémllo }{ij’;ﬁE[ﬁﬁlﬁé'l@Tﬁﬁd&U 12% SDS-PAGE /i #&i% > I'] anti-Flag Hifi:&
N S AN W C 5"@? KT I R e e HUE R Rt BT o A2 3 R RT
A RPN ’}{Tj GUS iF[[ﬁiﬁé\?JJ luciferase YF[EH%QZ?VT f5{f@ (SD '} error bar %
A1) o Bar _FpUErd UA ] pm358-GUS (ﬁ‘;ﬁiﬁé) £ 1 lﬁg,ﬁﬂﬁ %E’ﬁ%’r"”’?]*%ﬁu
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Fig. 22 Effect of OsPura‘protein-on the-activation of gene expression in the
presence of sucrose. (A) Schematie- representation of the plasmids used in the
transient expression assay. ‘The whlte "F(L)X indicates the minimal promoter of the
cauliflower mosaic virus 35S promOtFr up Hto -90 bp relative to the transcription start site.
The white hexagon depicts the, A-3 fragment of the RSusl.promoter. GUS (grey rectangle)
and OsPura (grey ellipse) indicate the codingregions-of B-glucuronidase and Flag-tagged
rice Pura, respectively. CaMV35S (white arrow) indicates the promoter of cauliflower
mosaic virus 35S. NOSter (black rectangle) indicates the 3’ terminator sequence of
nopaline synthase. (B) Western analysis of the transformed protoplasts. The protoplasts
isolated from etiolated rice seedlings were transformed with the pm35S-GUS plasmid
(lanes 1 and 4), reporter and effector plasmids (lanes 2 and 5), or reporter plasmid (lanes
3 and 6) and then incubated in media containing 0.4 M sucrose or mannitol. Protoplast
protein extracts were separated by 12% SDS-PAGE and were immunoblotted using an
anti-Flag antibody. (C) Rice protoplasts were transformed with the plasmids indicated.
The averages of GUS activity normalized by firefly luciferase activity obtained from
three independent transformations are indicated with standard deviations. Numbers next
to the error bars indicate the fold change of the activity compared to the pm35S-GUS

transformed protoplasts cultured in sucrose-containing medium.
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Fig.23 The time course analysis of changes in mRNA levels of OsPura and
RSus1 in sugar-depleted and sugar-fed. 3-d-old cells were starved for 48 h (sta)
and then transferred to media containing 12.5mM sucrose or 100 mM mannitol for 12 h.
Cells were collected at various time intervals. Total RNA of the cells were isolated and
analyzed by real-time RT-PCR. The mRNA levels of RSusl and OsPure in the 3-d-old
cells were taken as 100%.
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Fig.24 Immunoblot analysis of RSuS in cytosolic and nuclear fractions of
rice suspension-cultured cells. The cytosolic proteins (CP) and nuclear proteins
(NP) were separated on 10% SDS-PAGE and then stained with CBR or transferred to
PVDF membranes. The membranes were immunodetected with antibodies against RSuS,
human histone H1 and sea urchin a-tubulin. a-tubulin and Histone H1 are nuclear and
cytoplasmic marker proteins, respectively. CP and NP mean cytosoloc proteins and NP
nuclear proteins. Five and twenty pg of proteins were loaded in CP and NP, and NP were
enriched approximatedly 190-fold compared to CP. The arrows mark RSuS, a-tubulin and
histone H1 bands, repectively. rRSuS3, purified recombinant RSuS3 protein.
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Fig. 25 SDS-PAGE and western analysis of proteins in the nuclear purified
from sucrose-fed and sucrose-depleted rice suspension-cultured cells. The
3-day-old rice suspension-cultured cells were starved for 48 h and then were transferred
to medium containing sucrose or mannitol for 16 h. Cells were collected and nuclei were
isolated and purified by Percoll gradient ultracentrifugation. The nuclear proteins were
subjected to 10% SDS-PAGE with CBR staining (A) and western blot analysis with
anti-RSuS1 polyclonal antibodies (B). Lanes 1 and 2, ten pg of nuclear proteins isolated
from sucrose-fed and sucrose-depleted cells, respectively; lane 3, 0.1 pg of the
recombinant RSuS1 protein expressed and purified from E. coli. Molecular weight

markers (M) are showed at left margin.
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Fig. 26 Cellular localization of sGFP-RSuS1 and sGFP-BoPAL1 fusion
proteins in onion cells. Plasmids pHBT95sGFP, pGRS1 and pGBoPAL1 were
respectively introduced into onion epidermal cells via particle bombardment. The
localization of sGFP, sGFP-RSuS1 and sGFP-BoPAL1 fusion proteins was visualized
with a fluorescence microscopy at 24 h after bombardment. White light, green
fluorescent and DAPI-stained images are shown. Bar = 100 um
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Fig. 27 Cellular localization of sGFP-truncated RSuS1 fusion proteins in
onion cells. A, schematic diagram of RSuS1 and its truncated mutants. B, Expression
plasmids carrying SGFP and sGFP fused with the truncated RSuS1 were respectively
introduced into the onion epidermal cells via particle bombardment. The localization of
sGFP and chimeric sGFP proteins was visualized with a fluorescence microscopy at 18 h
after bombardment. Bright, green fluorescent and DAPI-stained images are shown.
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Fig. 28 Cellular localization of sGFP-RSuS1 and sGFP-BoPAL1l fusion
proteins in rice cells. Plasmids pHBT95sGFP, pGRS1 and pGBoPAL1l were
respectively transformed into the protoplasts of rice leaf cells . Construct expressing
mCherry-NLS was cotransformed with the above plasmids into protoplasts for
localization of nuclei . The cells were observed with a fluorescent microscopy at 22 h
after cotransformation. Images of the green fluorescence of sGFP and the red
fluorescence of mCherry-NLS are shown. Bar = 10 um
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Fig. 29 Detection of sGFP-RSuS1 fusion proteins in rice cells by confocal
laser microscopy. Rice protoplasts were cotransformed with sGFP-RSuS1 and
mCherry-NLS constructs. The cells were observed with a confocal microscopy at 22 h
after cotransformation. Nuclear images of different focus by different Z-stage (A, B and
C). Images of green fluorescence, blue fluorescence and autofluorescence are shown. Bar
=10 um
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Fig. 30 Detection of subcellular localization of sGFP-BoPAL1 by confocal
laser microscopy. Rice protoplasts were cotransformed with sGFP-BoPAL1 and
mCherry-NLS constructs. The cells were observed with a confocal microscopy at 22 h
after cotransformation. Nuclear images of different focus by different Z-stage (A, B and
C). Images of green fluorescence, blue fluorescence and autofluorescence are shown. Bar
=10 um
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Fig. 31 Immunolocalization of RSuS and PAL proteins in rice cells. Rice
protoplasts were incubated with a RSuS1 polyclonal antibody, a RSuS1 monoclonal
antibody and a BoPAL1 polyclonal antibody, respectively, and then reacted with Alexa
Fluor488-conjugated anti-mouse secondary antibodies. Images of green fluorescence (for
Alexa Fluor488) and DAPI staining (for nuclei) are shown. Bar = 10 um
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Fig. 32 Immunoprecipitation of RSuS proteins from the cytosolic and
nuclear fractions of rice suspension-cultured cells. The cytosolic proteins (CP)
and nuclear proteins (NP) were extracted from rice suspension-cultured cells. Two
hundreds pg of cytosolic proteins and nuclear proteins were immunoprecipitated by
anti-RSuS1 polyclonal antibodies. The immunoprecipitated proteins were subjected to
10% SDS-PAGE with CBR staining (A) and western analysis with anti-RSuS1 polyclonal
antibodies (B). rRSuS1 means recombinant RSuS1 proteins, and molecular weight
markers (M) are showed at left margin.
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Fig. 32 Analysis of the A-3-2-binding proteins. Nuclear proteins were extracted
from rice suspension-cultured cells grown in medium containing sucrose (S/NP) or
mannitol (M/NP) for 16 h. The streptoavidin beads conjugated with the biotin-labled
A-3-2 DNA fragments were used for purification of DNA-binding proteins in the
presence (+) or absence (-) of competitor DNA (unlabeled A-3-2). Proteins eluted from
the beads were separated in 12% SDS-PAGE, and western blot analysis with anti-RSuS1

polyclonal antibodies Arrowhead indicates RSuS proteins, and rRSuS3 means
recombinant RSuS3 proteins.
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Table 1. Primers used for amplification of GFP fusion genes. Modified
nucleotides are shown in bold and restriction sites are underlined.

Name sequence

G-F-HI 5’- TCCGTGGATCCATGGTGA

G-R-Ndel 5’- GGAATTCCATATGCTTGTACAGCTCGTCCAT

G-R 5’- CTTGTACAGCTCGTCCATG

RS1-F-HI 5’- CGCGGATCCATGGGGGAAGCTGCCGGCGA
RS1-R-HI 5’- CGCGGATCCCTTGTTCGACGGCTCGCCCT
BoPall-F-GI 5’- AGCTGTACAAGATGCCGCGCGAGGATGGTCATGTT
BoPal1-R-Notl 5’- CGGGCGGCCGCTCAGCAGATGGGCAGTGGCTCGCC
RS1-R927 5’- CTAGACAAGCTGCECTCCA

RS1-R1821 5- CGGGCGGCCGCTTAAACCAGCTCTTGCAGGCGA
RS1-F928 5’- TACATTTTGGACCAAGTCCGT

RS1-R1821-Notl
pHBT-R

5'=C6GEGCGEECGCT FAAACCAGCTCTTGCAGGCGA
5’- CGGCAACAGGATITCAATCTT
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Table 2 Summary of the gel mobility shift assay in the presence of A-3-2
mutant fragments as competitors

S, “fg;?;f]d Effect on the A-3-P1band | Effect on the A-3-P1 band
M1 | decreased disappeared
M2 Il decreased decreased
M3 v disappeared disappeared
M4 \Y decreased decreased
M5 IV decreased no change

decreased (Suc-NP
M6 (RY no change EMan-NP)) decreased
M7 v decreased no change
. e | o
M9 11 decreased no change
M10 1511 decreased no change
M11 \YAY ) Yd‘ecreased G g no change

fﬂ_p;:hange (Man-NP)

decreased (Suc-NP
M12 1LILIV, n'gchange ((Man-NP)) no change

+ Nuclear proteins were 'extracted_from. rice suspension-cultured cells grown in
medium containing sucrose:(Suc-NP) or mannitol (Man-NP) for 16 h.
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-1117 AGGCGA GCTTAGGAGG AGCAGCGGTG GCGAGCCJ'IR(% GGAGGAGCGA
-1071CGGCGGCAGG CGAACTTGGG AGGAGTAGGA GCGGCGGCGG CGGGTGAGCG
-1021CGGCGCGGCG ACAACAGGCG AGTGTAGGAG GAGCGTCGGC AGTGGGCGAG
-971 CCTGGGACAA GCGGCAGCAG TGAAGGCGGG CGAGAGAAGG AGGAGCAGCG

-921 GCAAGCGAGC GCGGCGATGA CAAGTAAAGT G

-871
-821
771

CCAATTC TCCCAGATAT AATAAAATAA

TR3
-721 TCTCGTGGGT GTCCAGCAAC TAATTACTAT TTTTTTGCGG TAATTAGTAG
TR1
-671 CGGCGCTGAC GGGCGAGCTT AGGAGGAGTA GCGGTGGTGA GCAAGTTTGG
-621 GAGGAGCGAC GGCGGCGGGC GAACCTGAGA GGAGTAGGAG TGACGATGGT

~571 GGGTGAGTGC GGCGGGCGGA!GCGECEACGA CGGGCGAGCG CAGGAGGAGG

-521
~471
~421

-371 TTTTTACGGT GCCC

=
-321 TACACATTTT _IT_'I;A

CGGTGTCT CTTAGCTAAT
mACGAAAAC AAAAGGCATG

5 @% CAACAATCCA ACATATACAT

~171 GCAAATAAAT CTATCOAA{A?A fAceGGEﬁCGfrAATCTTATCT
121 GCTTGAGCTC ACCAACCATT TTTATATCGG CAATGGCGGA TGGGGGTAAC
~71 CCCACCGGCG AGCCGGAGCC ACCTCGGCCC CCTTCCTCGT GTATAAATAA

Exon 1

-21 GGGCCCCGGC CATGGCAATC CTCGCACCAA TCCATTCCAC CTCCGTTAAC
30 CCCGTTCGTT TTATTTGCGT 'IiIlACTTCGTT TCTTGGGAAG GCACTTCCTT

80 CCTCTTCCTA GGAAGGTAAT AAAGAAGAGC CTCCTCCTTC CTCCATGGAT

130 AGATAGATCA ATGGGAGCTC TGCATTTCCT TTTCTCGTCT CTGTTCTGTT
180 CTTGGGTGTG TGTGTTCAGT GTTCTTGCTC ACCTAGAACT GTCGGTGGTG
230 CTGCTGCATA CCGAAATGCC GGTAATGGCG ATGATAATAT GAGCGCTCAT
280 GCTCATCCAT GCTGCCGGAA GGAACACGAT GACGGAATTT TTCTTGGACT
330 CGCGAGTGAT TCGATCATGG GGGGAGGTCA TGCCAAAATT TTTCTCCGGG
380 TTCATCGGAT TCAGAGGGGG AGGTGCTGCC TCTGAATGCA ATTGAGTGCA
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430 CCTGAAACAG AAAAAAGAAA AAGAAACTCT GCTTCCTTTT TTTCTCTCTC
480 TTCATGCTCG TTCTTGCGTT AGGGGATAAT AATAAGCCGA GATCTAGTGA
530 ATATTTGGGG GGTTTAGCGA ACATGATCAT CGATAACGAC ATGGTGAGAT
580 CTAGTGGTGA TGATCTTGCT TCTGGATCTG GGGGTTTAGT TCAGCAAGCC
630 TGAAATTCTC ACCTGGGTTT AAGGTTTCTT TTATTTTTCT TTTTTCATCA
680 GATTGAAGTG GATAGAATGC TAGATCTAGT AATGTCCTAT GATTGTTTCT
730 CTTTCACCTG AATTTTTAAA AGCATTTTTG ATGATTTCTC TCTCTTTCTC
780 TCTCGGCTGA CAAGTTCATT GTCTTTATCC GTTCCTCTGC ATGTGCCTCT
830 GTCTCGGAGC TCGGCGACAG ACAGTCTGAC AGTTTTGGGT CCTGCTGCTA
880 ATGGCAGGGG TTAAATTTAT TTACCTTCAT AGTATTAATC TTCCTTGTTA
930 CTACCACTTA AATCATATTT TAAGATAAGA TTTAATTAAA TTACGCCGTG
980 TCAACGTTAA TGACCTCCTC/CTTTGCCATG GCCAACAAGA AACCCCAATC
1030 CATCCCATGC TGGCCTCGTG CTCCGGAGGA GAGGAGAGGA GAGGAGAGGA
1080 GCTTGAATGC GTCACTGTTC GTTCCAGCIT TGCTGCTGCT AGCTTAGCTT
1130 CGATCTCAAC GGCTATGGET GAGCTGETGC AGCAAGAAGC GACGATCTTT
1180 TTCGTTGAAA CCATCGGATT Gf;T_,_TTGGTGG TTTCTCTCCT CAGATCTGCA
1230 TAAATACGCG CCTACCECGC TTEACCCAGT TCCTCGGTCC TCAGCCTGGA
1280 GCATCATTGT TCTTCEGTGCC TCCCCTTCTE GATTGTTTGA TTCCTGTATG
1330 CTTCTCAGTC AATTATAGCTGETATGTAGT CTTTTCTTTT TCTTTTCTTC
1380 TAGATTGCTT GTGAAAAAGC TGEGATTTTC TTTTTCTTCC AGTGTTTGTC
1430 AAAGGCGTGG TTTTTGGTTG GGGTTTATGG CTTGACTTTT TTTTTTCCTG
1480 GAGTGATTGT GTTGACTGGG TCTGGATGTA TCTGATGATG GTGGTTGGTT
1530 GTGCACGCAG

KiEB— - RSusl EAEEIFEKEE exonl-intron1 ;2 DNA K%l o
PRI 1L TATAboOX » FJs8UT exon 1 - {i;—’%%{é/ﬁﬁﬁ S3 W[ tandem repeat
1(TR1, TR2, TR3) » fiZ76lh= L &754 patatin ‘?ﬁ(‘;‘wi'f SUREL1 (Grierson
etal., 1994 ) [ﬁJ’E’T‘[ﬁtﬁ,’JFﬁJ cis-element » ‘ﬁ”ﬁ%ﬁ[@ﬁj\ £ GCGGCG element ©
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—  TRIU (-1117 ~ -958)
—— TRID (-656 ~ -571)

07x Negative control

TR1 TR2 TR3 TR1 TR2 TR3 TATA box
1117 I O - 35%

os7 — T
m{HHT—
56 L H [ —-
70 L0 [ —F

22 iE = + Suc

) - Suc
91—

0 5 10 15 20 25

F GUS specific activity
{(pmol/min/mg protein)

ff@— - RSusl B{EhFHaRiz247 (B, 2002)
&y RSUSL AR STt il VT - A R AR
R A 2 = BL PR o GRS e pRE e o) E@ijﬁﬂﬁ? 7] H[JJEG‘FA»[”EJ 12.5
mM 7 #E R 87.5 mM [ & ( mm +sucrose) ﬁ?ﬁ"éj 100 mM F &
( mm -SUCTOSE) EﬁJ\Z&?%ifﬁ%ﬁiH[iﬁ% 18 'J‘Ef ST T GUS Fmﬁ
T4 o TR %= tandem repeat. Negative control %= J}EE 1/ microcarries
I BT DANS X R ir@?’JpE{fJFFﬁgh’r’ Error bars %5 Jo VETHIH
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TR1 TR2 TR3 TR1 TR2 TR3 TATA box

-1117

TRFN (-1117~- 750)

A (-1117 ~ - 954)
—_ A-1 (-1117 ~ -1084)
— A-2 (-1083 ~ -1041)
—— A-3 (-1059 ~ -954)

B (-1059 ~ - 842)
S B-1 (-1059 ~ -954)
—_— B-2 (-973 ~ -889)
S B-3 (-908 ~ -842)

C-(-908 ~ - 750)
- C-1 (908~ -842)
. 5 C-27(:856 ~-812)
—— /1 =C-3 (817 ~ -172)
—— " C4 (-781 ~ 4750)

fiEl= ~ SeRIAfZEA DNA FEE (FREHEGRFE DNA) ZiH¥IE (58 - 2004) -
A-3 % B-1 A 1 B-3 = C-1 BHIIH| ¢ #IkASEOH B R
i e VR V¢ F 7 DNA RLEREL R 1P 1 pLAA L i

i o
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NP treated with sucrose

Qs
Competitor «Qg A B C

Lane

B & PO
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g L] -

§ARESRT W, <
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<«F

~ Bl A (1117 ~-954) , B (-1095 ~-842) , C (-908 ~-750) f#is

DNA, 1xEg TRFN (-1117 ~-750) ER#MBRZERERBZZEIER -
Fir ﬁﬁ%ﬁ*ﬁéﬁﬁﬁé 16 | [ AFERF A VR, g 1T =
FIAEURISY TREN > &5 FiemaioT il dke > 2 5 BV g
competitors 1™ [iUE! FRPEETEIIY 50, 100,200 % 400 f (wiw) > DNA-
Sef WVHI AP (TREN-P) 22503 2 Vst (F) VS fppe -
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+Suc -Suc

Cycloheximide (pM)
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Probe A B C
St Mt S
o ¢ o \5\ PO f_-__,o" @ﬂ PRUURPA \p
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Fip

-

S e

MiE7<~ L DNA FE% A (-1117 ~-954),B (-1059 ~-842), C (-908 ~ -750)
EiRdt, wEENETRREZMEZERERZITEER -
PIR2fe s = = 2 akek 48 LI AR A - ST AR
(Suc) ~ FIFEE (Mit) F55T VYRS 100 pM CHX (Suc/CHX,
MIt/ICHX) 1/ N6 B8l - Bl #8 16 | [F] i s i 187 1]
FIEURMESDY DNA HFE A, B 2 C ELBESE 517 I U
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