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WE e

H (Oryza sativa L)<= AAlIA 78 S8 2o iz abA 2009d gt 753 = Sl axsk
o v W7E Aes = %Xl—t— AA ZA=e) ggdstddoen das Folgal 39 247 He MEE A
AR aAso] o f8dAe] Edlo] 84Ha vk, uds ZAgEste] waR o f8dAke]
e 2 22k Tkt ﬂoi & s #E R B2 AeAdrd dddgste] fEE FAaAF =%
d dAdEAE dFemA o 7 ARARS rHske FAAEE A 28 539 £2 247 Ha

AA7MA] e FEAAE W lojA, soddldle A¥ A EglolddZE]Z(Polyethylene glycol, PE
G ¥ H71F A (electroporation)©] o] &¥ATE. 90 Y] $rHbol= FH2F o] o] HHASIE o™ FH Lol

A2 T ]l o] &Ho] Sl ol 1EuME| E]F (Agrobacterium) ©]E&HE BWol] o] &Ha gy, T1Hbe] sHE
T (pollen tube pathway), V]AFAF(microinjection) W So] St}.

22 RE (pronoter) & FAAH FHol weh 9e) faide] WAL HEA] AN T 5HF 2o
2 4 glom, o /sl nhebd thg) el BR S aluh,

AAR HAAEdE = Z2REE 5 ? %Tﬂr. AE AATE FE ZERREHZE ZF EAjo]a npolz s
A Z2REZE gEA0 AEAAES T2 REZ AL

117 ¥ (ubiquithin)

Fd2H(0s0c1) o] Z2RE7F S Aol 9
& EE] ARG Fol AT (FHF A|10-0429335 i), olEL AEFHAS 7| kA o] ke
AR ol &HE A AxA AFY FHAA F gz fFHAe wdHs ojn] Ao
dom, AFA FHol|A HAsE Fxte AEA W 7|TS Wiz AEd o AR 1HEE T2

EEEoltt.
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>

(cauliflower mosaic virus, CaMV)<] 3
39Tk, B Eo] SJuWolAEg Aalu g
2 ZRREHEO| FE o] &Ho] gton,
Sk
g

e
(o3
:{0 rN
i
=)
N
o
:Oé

AR, B4 Fold TREHE B 5 Atk dEA A=A B Fo AY WM i) TerHERA
% (golden rice) ol ALSE W FFHA(glutelin) TRWEZ AN Hel HBe] FA SolH w
e FEste 9ol wol AgHw du dvh. HuY 4B Fa Holg WAL frattd I AEHE
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2RHZE 7 49 fAd(lectin) ZREE, w5 F3 Y@ (napin) ZREE B of7]Gdle] FApA 2hvt

FHE WEr] Holai(y-tocopherol methyl transferase, y-IMT) F3dx HdAS FE=gtozs HET E

3 HAZL AF-ol ARgE T 8 DC-3 Z2RH, 7 Fd &d 241 (oleosin) ZEHREQ] FA} 59

Eil gk 53] (ghm-5553%] A|10-0685520 3i1)7F vk, A7) A Fold ZREHHES T2 T A
A

=
o =
U AE B 4E0 982 AHEHE 78 geelAd #8 did 54 2 /8 =2 AY e 5

b

AMAE, el Bo] @y ZrrE |t of 7]t HSA| A (peroxidase, prxEa)7F #E]F o] B Solz oy
< glegl, AL g FEe miz FHAGMADS) S B A ooty FF:=
(ADP-glucose pyrophosphatase, AGPase) A7} ¥l sld T2 EE 7L BeloA] So] HAE FE3H
G, oA e Bold dAaA Bds FETE gRlg Ve (g 553 Al10-06041865, A 10-0604191%5

Faryel vt

A2 ¢l 59 7 22 Bo] Z2HHE & & Uth. d 59 B3I 2HAAN AHE FHAe] HEEs &
=3t Wl &4 Fdle] Eu|A o2 (ribulose bisphosphate carboxylase/oxygenase small subunit, rbcS)
ZRERY, olnEuteElE fFHe AE ¥y UddE fFEshe RolD ZEEH, A 8 A4 o] ¥d F&
e (patatin) ZEEH, EvtE fF#o] B A& Hol ¥d % Frjo| 2~ (phytoene synthase, PDS) =
2HRE Fo] 3},

ki

FH, 4% HEone] Wy BPe ¢4 WSS veE A% Aol Saln MY FEe Fololu F
AN FA Clipe] 27tol Mt F8F ABHA Ao, oleld BT Belst FAAES HUA
FgEo} WS Atk 58, BE 2AAW Holfon wdsh: TerHE TPt ARG WEE A%
gown e Bl 718 FRARAS S4atd o849 4 A, ol L Ao §4¥ A
ME HEE TR shie BHS 27 QWS SUAYE B B B8 g A

FAW the 24 Holy ZzmEst gulste] s SolHoR A3 F Yt LEREM B¢ A7}
BEG Agolth, o] W 2wsh WY WAL W glom 55 AL wi ndAE 5o Wl
Asgeh, Aol AT AFUG Qa FEo] meolt o] F ALol wmFE o] A 1w ols) W
g Al Q8 A AA7E BAT Atk oleld BAE Ads) Q8 AneAe f94 wAL 24
F Qe ZErEe) Ane Fasith aeBR ARl owe) we nu gus) s BdL 28
F Qe ARe ZEREd qE 977 B8F Aol

B oagaE e A8 gt Solgor ByFE TarHd g A7ty T, ¥ 050903890 AR F
A ZRRE Y fAxE 2des MEHE AAste] ofF AEAdl FRAAA A, 3] eH fax
7h e RS e 2AME HARA i shaMnt SolHor wilgs delste] & wHE st

wougel v B ARe) S o4 wd WHE AT ot

wowyel e B A8 9A08 ALE AT Aol

wowgel E oe B A0 4RAE AFss gold

wowge] e A A8 4RAe $A42 AT Aol

¥ gyl E R BHE SR Sold BAS mol: 4E FAABA Az YU AT ot
®oyel e BHe 484 S Soldow dd fA4E WANE PUS AFHE Aol
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e 545 A48 Aske, 2 IS 2 U] e s Sold Uy Z2RY W o9 %
E7hsstAl AZ % (operatively linked) 9l FdxE X&ste HHE 2EA =dste @A E E3se
skt 5ol4 S Hole AE JAATA Y Ax s AEgtt.

2 ZAS dAsly] ¢se], B e B odgo) wlE 3 So|z dwe ZgrE 2 ooleh %
H(operatively linked) €& FHAE Xgst= HWEHE AEAN Edste dAE X3t

AeA s Soldom od fxaE eI e Aedd.

=

® ool mE v §44 o RS T WEE olgse] FAATE W HBAL Soldom i
AR AR BHE Holt vl o]F o] 83 ME EWsh: Fo FE X wAd ABAe HE e )
AEE 3R A0 $4L BH AN B0 422 SAskd H8eA 28T 5 A

0509203890 AA &) 3 Eo)d 23y Z2 e E 23 13 wEe] W wWolt),
3

H
T2 B oadye] wpEg W F3x f Z2RE H GUS(beta-glucuronidase) S X33t WEE o] &3to] o
Agtd W AEAAM e TS GUS G4 2 gRT-P(R 418 o]&3te] &eld Ayjolr}, = 24 A7) F4A3
H o8 AEA fd g 2ZdA TAPE fdxke] ddS 1 Aotk & 249 oA, 97lle] =3(
(Shoot), ¥*](Root), % (Leaf), WFEAt# (Panicle), Z%((anther)(AHEEA}F FA7](tetrad), A¥A ¥
7] (microspore), 4EZ}7](vacuolated)o] WeetA 23t), 3 (Pollen), FA(Seed)) & AMEZE AME3FTH.

ox My o m

ARl dEES sto] 2§42 0sUbi5s(0s01g22490) 2 of-&ate] Ab=siditt. wd gk
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EF AAw A
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2
A AN Amers mAe] Wit

T 2BE A7) dAAZE v A& kst WA (stage)d ¥ (pollen grain)olAle] TAPE §-Ax ¢S
gkolsl Axolth(YM: wmA<% AFEA(microspore), VP: A¥A 9l 3}&-(vacuolated pollen), BP: 2 37|
(bicellular pollen), TP: 3 7] & (tricellular pollen), MP: A<dr 34 ). <k vl (Bars)+ 2mE

Epie.
wge HAe)7] flek 7FAE QL &
ola}, 1wl ula) Aale] Ay,
o]Fol7l Ao i Solq 4y

2
7] AduE 12 BASE 9199 B 0509903890 AR fl ZEEE W, B 0509503890 Ak
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(&

2ERHE Algdt.



=
T

LHehd

o

A
]S

3}

10-2024-0018732

5
ZHE

=

=

3L

=P/
o] # o

E

=

ol A

ML EA 3

(€]

bl

[0037]

;0.#<H
%%?%ﬂ%%
2ELE5E8 ¢ I
HM%%%@O} o ?;E:_z
,nﬁojﬁﬂ N o Jm_n_vuﬁ_q_o'ﬁl %3
ettt g 2E oPr B BB
o ) T o ; ! | O
EEHL.‘NMO il o M],HAOOIO _oﬂ o uliom‘mm WE B 9
w25 NS A = i X R R
wEP g oD K- QBT BT o M E ool T TR
BERghprH O i o Fo @ 2 B TP 7 T TS
-9 S~ 7 A W oo B T ® % G2 B, ™ T
wE M g B TS O NG ® % ® T X
juis N W o Ho — ﬂoT = - T o N _ . ~ AR N D
N o#ﬂﬂmmwa_é 5o G2 A e 5 il - :ﬁoL z @ﬂr%@ry DUSSTE
SEEL I LIRS M- T gy i3 f 2 S8%z g
j— - — o) ) N — T
@m%%ﬂiw Hmmfrmﬁomi G TLu” Sal S @&mﬂiz = WS
< ] S o ! o — = N r ; 0 =
mw.mﬂﬁﬂm_ﬂ E%Eﬂ@ﬂlt g 7 Uri_mwﬂ pEHZ DT R CHCHE
S 2N R m T M =) Tl o R i i T e o o T gy Mo up
2 X < X o M2 oy o ol ™ o o o — ol e =
o au5zx_. B Mo ™ ey T g o o =y 5 oF X
g oo S Jas wOR R A mox — W XE i Tor g o7 Wroor ;. W Ew
~q ) S VR AN X 1oy el - i @_ s moe
Tiimulss Sy pEETE 2o S P = Yirgi Bt
R 9 S A X — = - . o <" -
<ZJH4E 2 el siz 3 7 pTEe 35
T LEY T4 ° % mwmmmﬁ & + 7 CCI G g ?wwﬁ&,% o B
a3 ﬁ@;u%%aa Y < Wy = X g @ FLEXT =X I 2 TR T o ™3
ﬂor),xoﬂlmﬂ% oo 2 X 3 = @ X = = P oF o < % o =gy B
G ) pe sxTan wmo z R TEL % 4 o w ® BT e R
Tow g L A B om e TR 5 ° 5RO < wH 5 oM B SN I )
— 0 _ o T ! <
E#an%,%ﬂ>@ﬂﬂzwo% Topan o B wEZ a 2 %54%% e
ﬂm%ﬂ%%meﬁ%mﬂmﬂ%ﬂﬂ@ mn%m ‘WT o o W ~ =N _mu o X ot X
o zuﬂmejl,ﬂﬂ@ %owwmb@ﬁ T do 7w T il g @ové_ﬁuﬂ o s
K @ s X TN < E n ik - Y O N m oF r = W
g r B ET M b T 5T E cm P X ye® X i & N
wr R 2 S EE G TN Faw ¥ 2 5T neE T E wo BT £v 9
W@amnmuk% éﬁzﬂrﬁ.ﬁ._uﬁ_n_on 5 A e o P o N oo o o= Ead
muW%ﬂn_ﬁwlM% o TR iz i% B o %E@é oo g 58 % TP > ML
E%QEQ%W& @W ﬂ%ﬂi@omo lﬂoﬂow' mwaﬂruei o 5 J%EW_. Mduwﬂrﬁe = o=
— Nﬂrau ‘m_l17r ,maw op I¢ ﬂ,ﬂ\).oﬁ ol B = o} I = = w9y 2 T rhoM
wmiﬁ_wm.ﬁdo_zf P STELL iax & TET g R~ L IZs3 2T
— s o — ~ —_ il N X = —
Eoﬁiﬂuhﬂﬂ - X7 E@%Wﬁom LG, g Emﬂﬂﬁi 5 X m%% FAI ) 5o
:.Ldﬂ T o— T B Hloﬂﬁ(‘m. AUEE iy i #E.ﬂ 8 ok ok 2 o POTQ# ﬁa‘meio
1%.;%%.u1 [ Yo 2 o W 5 aw Bl S 3 ) wF s VTN
) staq% e Efry@_ﬁﬂ BT S s® =N o oo Nt 5
m s 2P mE o _ X T~ W 4T u® L wo ¥ T . S gvomw % RN i
= %hui.m&w I %ﬁﬂé%% m«@r_% T wﬁbfvzrﬂrﬂ,mﬂ W bkn\ow‘_ax = & om
o goxmﬂ#@owwg @woﬂuﬂw1@ﬂ o oL Z s B i P H ATy
H%&(vOyEQﬂu - o Moo M@@z Elﬁ o F A oo T <
ol w Sl = o Ry B gl ) 1_,_Al kY i T B Bl n I < s A - . = a it N o <
gﬁﬂﬂhséwmﬁmﬂlﬂﬂawEQQ4 G ol S sl o 35 0F RIS Yo 0 B
= 2 2 _ o X = z 0 ~ ha R ~ c=%2 < W
R EEA T P CE ffEoa: 2oz IR e Ryt S i527 T
B oy R o <O do m B hu T Ao(__uﬁ;_ 9o
R %i_o%ﬂwa_ogaLe WoR T o> " = 0 oF B° ) = o ® N
X N o= y P % < = o T w o T LT ) LW A N
< WF B B X o ™ = N wE oo RO o e -
o) oo T v o ) ‘I#‘_._mu o k) ~ X _—
%o B oo = H1AELJM = T X @ ﬂmo.mlzﬁm z W
~ Ht17 o G o BO - T mEﬂr EN iy qbfANn
o 7w %0 oLmﬂ1r o} fire ]1r0tb,| o L&
o .HL HLL M O# umo HE _ N mme B HL ;oL N "o \mE ‘Lm ) OM o
1= —_ ur e xR T %R o J Mo E° Jo 2= O _ R )
[ 2 S oM ooF T o< S z, o
m M —_ H.f Eng E# EO e Z..f Olﬂ iy —
g g — S owp o om oA N o AR
=3 = = _ XM T B E
= < e (Ziiny ELJIH_l
[ g =S = T W
[ S 3 —
g 2 T T
s 8 3
3, S =
= <t
(=3
=



[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

SIHS31 10-2024-0018732

3t AEele] g AAdL 3l V|EEoklA & dEd AR ARY VES o83l Az 4 glen, F
f-5o]%4 DNA At W A4 T3] 7]& FokollA dutdgoz AR g4 52 AT

2 ddo w2 s Solz oy WEE dud W) AEHE 7]Ee] WEHE V2 ZHSE dlo 2 Iyl
259 s Eold By T2REHE AYsta 4] Z2REO U2Ed™ (downstream) %02 HF gl
Y3 FVIAE] 54 FHAAE AYGFoEA AT 4 k. old FUMH o R AN T4 AEe] EYd
FEHd 4 Q. 2wyl g Eold g WE g G224, 3t Fold Id T2HEE Xsts HEHY
< = 19 YRSl

Woabgo] wE s AEA ol HA 71ed Aold E¥W3E dAHA 2a FdAel e Qoo WEE o
g3t 4 Qlty. o &4 pCAMBIAAIG, pGAAE, pGVBAIYE, oA, pGA3519, pGA3426, pGA3383, pCAMBIA3301,
pCAMBIA3300, pGA3426, pGA3780, pGWB12, pGWB14$} 7S Ti-plasmid 2 oo FAHE HEE o] Fo]zl oA
A o= FUE AT F Atk dEY oF e A& Hlelgx(dE W, Caly) 2 9 Tbe
Hlolg 2~ Ay wlolg) s FoaRE FHlE 5 = A e wpolys WE, oF W H$bdA A& vl
olgl2 HEE AME 4 i),

Tl

AA, 7] "hE~E- (downstream)"S FHi FEHULEE AL 31 FHo X FIFH
2, E2EY wEULEHE D2 A i ERIE Hel o= A} it
Azke] W A mES AAbe] A F-9le] g aE-e] 9%

2 U qlolA, AV "HBA fHAE H435E AAES dssele A dold ik AEREA, A
ds dste FAAR 98 FHAe) 553 v E 7. BAseE AAES 1 AAVE AEEHeE 44
1 g ol AV AAF & BA fAte] E&dol] FHolste RNA(CI ) RNALel #Hodsk= siRNA)Y & QlTh. o]
g3t B4 fAaxE dubdow Adls wekor Wy o] EAE AolAw, 54 FHAE BTV AF
of SHAx WwEgor EFAT £ vk, B4 FHAVF AETHor G4 diAE dsdste fdAeH
a2 fFdAE 4 5'UIR, % A9 % 3'UIRS 283 zlojt}. w3k 54 fhxes Add dgo uwd, &
el el v, gioad e diAS dssele ALY £ oden, DNA e AlE DY ¢ a, A
A o YHES dEssle Aol AY Ysle EAde] Fdlo AHES dsdste ALY & dd. oY
g 54§ 2 54 AAE] ATelAl AAA e AR f&3 Aolgtd 1ol Holgtke Ftal
ok BE ol BA fAxteE oo AorFE V9 ¢ dEd, d9Add AE, A, $E, volEls T2
2HY 7198 & Qdrt.

2o QlojA, AVl "EA fARte wE"S AV 53 fFHAE THAA 5F4 fFAA Z2H9seE OwA
= AiEte RS 9guE F Qo B dEddN 535 fAaE Ddske WS A 54 fAAE 2§se
e 2 PFAH3E FAHEA (57 AE)E fdstd] A7 534 A 298 dldS dAA 7= 0y
d g glom, oF F3 7] ddo] HoHE AP FRY HAFAES AXT F Ut

2wl 3 Hold oy wWEE uiEAsAE A" AEA MM vt e §olsHl 3] Hske
Ag w7 FH1AE sk o] XSG, HHAIFI AL sk B4 FAAe] By AFE A Y/ AR
qog A fate gXE FAAE s o) XFE & Q. ol A8 mkA fFHAAY BxE FHA
= FgAdd FAE AE AR = Y

2 o] glojA, A7l “BlEY fFAAH(EE HAEE A "E A7) AR g 7135t 5449 ¢
= 45 JIAE AP fV1E wIH, VA A7 a3 A 9719 fFdE FAsAY 3 971E
e w2 Axy {rIAE 54587 98, 2/EE A% 3E fE BE AARE SAE] 98 AT F
AH 1 Fa 7]zl AMEEE FEYH FAR e s7]E 28§t GUS(beta-glucuronidase), YFP(yellow

fluorescent protein), GFP(Green fluorescent protein), RFP(Red Fluorescent Protein), Luc(Luciferase)<}
e g3 gy FE2AdHYE olAd ol &4 (Chloramphenicol acetyltransferase, CAT), HIE-ZEEA]
ol A ( B-galactosidase, LacZ), WIEF-ZFFZUt}olAl( B -glucuronidase, Gus) & .

w2 oyl I Boly wd WEE V] vbA FAXERA A9 (ampicilin), HEZALOEH

(tetracyclin), Z}ufo]lAl(kanamycin), ZZ%#H Y= (chloroamphenicol), ~EZEwnlo]Al (streptomycin) %

_8_
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[0070]

[0071]
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[0075]
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[0079]
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[0083]

[0084]

[0085]
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wheba 2 2 2 o] whE dAAg EAe] $AE Aledit.

DNAS] MR =9fs T3, AEE "S5 AR PHEn, o=

kel
e
F . oEA 49 3 AEE B colif 4F FFE EFIY. 299 D
. N

34A FAAN FAE AEA = F e WHolgtd ofH whHolE Alggle] 7hesitt.
o] 9dd8AA o 3 ZE/ZHdEA ZFZF WE (Plant Mol. Biol. 8, 363-373 i), ddZA A2 A7
1 3, 1099-1102 #Fia1), A& 24729 Hu|FAFH(Mol. Gen.Genet. 202, 179-185
), A% AE 240 (DNA Ee RNA-Z'E) 94 S22 (Nature 327, 70 3Ha1), 289 & = A% 3
E2e] PAAS | o3k ol E vl B T uA] el (Agrobacterium tumefaciens) "i7HE A= A

ol (B grAA]) ulolg 2ol 93 A (FHES] FP 0301316% i) SozyE Aud 4= Q.

omzubelele dEd og ATAe FRARE AP HA A4: AR A2 TFd o
gea. olazuH e vl 328 99 dEA PEe WaE BT 9/EE 48 ARAeny §

H, W%, Aek(shoot tip), E7], 9 Et % xAo] AW YAARL wATh, 19 2o FAAKH 4
AL fAANCR B AE Et 24 ugd o8 WAE & ik ojazutH e v/l B4R o4
of thpel Aoldt FRY AEAES 99 /AHdon Ts ge FAATS AT P FUAel FAH £
oA e 4 AT B owEeA A8 A A% QAL ojamdtdg FEE B4 o8HE oy

#FFehE AHgol Tbseth.

2 3 Bold Iy ZawE Y9 o9 FrlesiAl dZA ¥ (operatively
m T

Aol Egeks WA S EFehs BB Hold MAL wol: 4R

e, B dme B oago) mE 3 Eo)d wE 22 e U o9} 2EvselAl 2 (operatively linked)
2 Z3te WE S A EA o EYstsE WA S Edete AlEA I Eo)F o7 9 FHAAE w
W
=]

ot ¥ MHe WAE Bl S A@sht B oumel Welz s AxdEn @gEe AL ot

AA 1. ¥ AEA £ @ sHE dol A

23U 7 (japonica) EFQ W (0. sativa ssp. japonica cv. Dongjin) 2 AAE FAAI 2 ES 28T (16
A1ZF wE) 2 22C(8AIZF W) o] 24 (greenhouse) 2 =(paddy field)olAl Avislaict.

3 whol= FAE w3 WHS Fashe] =3 THBNC plant biology 20.1 (2020): 1-15. Far). WA
A W FEolA RS A woluxo] =X, o] sl 20% A =E~(sucrose), 10% PEG(Poly
Ethylene Glycol), 3 mM &A2FZ<(calcium nitrate), 40 mg/L E4H(boric acid), 10 mg/L ®]EFY! Bl(vitamin
B1) B 1% o}7k(agar) & 238t Al wiAlE ARESRITh. € skt 28T AstulolHellA 10+ WAl 30
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[0087]

[0088]

[0089]

[0090]

[0092]

[0093]

[0095]

[0096]

[0097]

[0098]

[0099]

[0101]

SIHS3 10-2024-0018732

vE
Eold wg ZaRE &S &, W TUPE 8] 1,233bpe] TERE S} T4PE AR F
93k A4 =Y AlA~(Coding Sequence, CDS)®] 2,523 bp= 374 P(RE ZZ3s}% T},

f

AN 2. B 0509203890 AR (TAPE F+AA)Y Z2vy 99 F2Y 2 97144

ofN
il
2t
i
tlo

PCR WFge] HEEZ zo]7] 913}¢] PrimeSTAR® GXL DNA Z&]we}o}bA| (polymerase) S AL&a}glon ZZg o

: } ) L ®
71Ede Aol |71 E 4 (Sanger sequencing) WHS Fdlo] BT, E4E F7IAES In-fusion

HD PCR 224 7)E(In-fusion’ HD PCR cloning Kit)E Ab&3}o] zhzhe] wlEo] Zzyabolct, Jo] ¢t
B Tepanjms o] A/NY BAMNE ol gdel drluAladn

# 1
TAPE_GUS_F TACCGTTAACGAGCTCTAGAGAAACATACGAGAACACATGA TAPE-GUS
transgenic
TAPE_GUS_R CTACCCGGGGATCCTCTAGAGCCTTCTTAGCGTCATACATTTC TAPE-GUS
transgenic

AAe] 3. i 5olH ZdL JE 75

A7) ¥ TAPE A 8 ZEEE 9 GUS(B-glucuronidase) S FE3slE AxEg 9HEHE FE=359c. H
0s09g03890 A frel Z2RE 2 GUS &5 e (pTAPE: - TAPE-GUS)E ++%317] 18, 7] AAd 2014 =
gk T2 RE JgAdg <-4 HD PCR & 249 7]E(In-fusion HD PCR Cloning Kit (Takara, cat.no.639648))<-
o]-§-3to] BamHI #l2]® o]l WME Q] pGA3S19=2 E=2J3ktt.

AA e 4. ¥ FZAS(transformation)

B2~ (callus)E ©]-&3t ola=2utd|g]& Fo A2~ (Agrobacterium tumefaciens, A.tumefaciens) wi7ll &-&
wl %k (co-cultivation) S E3te] Ezne] FAANS 319},

71 AAld 3ollA FES s Sold Iy dWE pTAPE"TAPE—GUS 2ugs ot1EdHEE HIWHE A
(competent cell)(Agrobacterium tumefaciens LB4404)3} Z3tslo] Ao 158 HIX| 3} TE. o]oja] x| o
75%7F We F 0 37C QEOA 5% ZoF WAt ole] 1 mle] LB(Lurla—Bertani broth) oAl wiAE ¥

S 3AIZF B<eF 28T 2] AEufE7](Shaking incubator)olA] vlelA . 1 & e|Egfalo]Z# (Tetracycline)
A LB 1A wjAe] =dEtal 364173 A EE FEUE P(RE Ea delsirt.

471 B39 PFAHEE olaRvtH eSS Mo FAAS AP ARESITE. 28T AFANA X FAE
N6D 1A wfAle A 7d AE 719A W A A(callus)E AR, AAdE ez 72475 v
pGA2707 A= g WE =R A ol AES ki, 22T el A NeD-obAl
Al™ 3L (N6D-Acetosyringone) & &3l vl x| oA v g3t tt.

o,

l-mrsL' il

olazdtH g o] ¥ AYLE 32 FHRFE AR 5 AL MHI F N6D A wjAIStelA 1A}
(hygromycin 30 mg/L), 2%} (hygromycin 40 mg/L)ol ZX Alt] #]¢S F3 sle]2=Zwrto] Xl (hygromycin) A4t
S &sgict. A7) sto]liRZutolal MEE 28T AGHAA 45 Ft o] FAHATHZ Aeuith 254 ).

d¥l AY2E ALt wiAQl MSR (hygromycin 40 mg/L EFH) IAMiA] &7 45 28T Fx AdAA
=3 % Trcf“} T, AEAE NS A A2 F71a 7Y 28T F2H AFAAA 7L F 242 FAA AR

AAe 5. W FEAFA S TH
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[0102]

[0103]

[0105]

[0106]

[0107]

[0109]

[0110]

[0111]

[0112]

[0114]

ZIHS3d 10-2024-0018732

5-1. GUS &4
GUS A<

o] &% x5} (histochemical) AHS Sl 7] AAlel 4o wh2 ¥ FAAGA ] 74 279
SRS BAEAT, 798 BED ol WY A4(spikelet) S EFF 2HG GUS QA Solol AAFATH.
5

= 1T = ™
Plant Biol. 62, 82-91. i), A7] ZA L 37ColA 2A7F ot wiokst &, =4 (chlorophyl)E 70% ol &F

T

al [e] =
55 ol g5t AASF . A7) WES SZX61 &v]7, Canon ZFHEF 2 Olympus BX61 @w| 4 S o] &3te] o
SHATE.

5-2. qRT-PCR(quantitative real time-PCR)

et sk @ wEEl FAS 2FEE 9 e AES AA HioA FA FAAHG. 15, TRIZOL Alek
(Invitrogen)o] Z%% RNase Plant Mini kit(Qiagen) % DNase AH#E E3lo] & RNAS F=3I%ith. A AA
7}e cDNA(first-strand cDNA)E= MMLV AL @4 (Reverse Transcriptase (Promega)) % 223
(dT)(0ligo(dT)) 15 =zfolH 2 FAEJTt. o] & o] &3l 7|& FA ¥ WHORE RT-PCRES T3, o)
371 & 29] Xto|m & A&t

TAPE_Real _F TCAAGTTAGGATTATCCAGC Expression
TAPE_Real R CTCGTCAATCTTGAAGCTCA Expression

5-2. FEAAS W 2EA9 sHEF(pollen tube)oA ] FolZ T@ I

qRT-PCR % =ZA 3}y GUS w48 st TAPES] %7 El(developmental expression
pattern)S A3F (= 24 L = 2B). qRT-PCR £4& A& AAI Adw 27, 45244 (panicle), 2
E A g 2 ddEd el MES o)gste Sty 1 A3, TAPEY}

A=)

2% U x9u, S 9 °
Fx AR OsUbisK T 4¥] O 52 HlER 53 shddA Soldow wagS lsiirh(= 24 i),

%E
i
i}
i
et
o

S
Gl whE 74PEe] Buk A vhd 'S #EEy] fste], WA TPE T2ERE FE GUS 32
15 (pTAPE: : TAPE-GUS) & XAt =

ol

AYH o2 TAPE= 453 st Soldom ddxxul v 2o s ddEx] 4SS 5.
32 dhg =0 TAPEE ol A|E 3R WA r
Ko

PTAPE: :TAPE-GUS A1'&-¢] ok shel 0= PIol w34 oz E4313)

=
o
D
=)
o
-
o)
o
o
=
w
@
o
0Q
D
N—
o
ot
2
iy
S
r |
i)
32
£
}_rt
o
H
=
a~]
t
[op}
_
w
o
1=

FHdom B ode] e W 4394 f2 TRRHE Tt NS olgde AASH W AEAd o]
A, S SR SolHoE o WAL RS FASA, WY T/ WA T/ WA BARS
gostglh, mekd B owme) TRREE TS WEE S oy WAL wolt u, olF olgd wE
e o B2 A 9 ARAe] HE wae] A wh $ARY AR §4& B3 A4 20
AEL FAtEd fE BT 5 Aok,
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k1
N2

1
(g
~

(99) el BBl (247)
Bamil (400)
(12179) Netl

HindITT {1eaT)

sl (1650)
WarGL (1659)
Ml [1665)

EEL241) Small)

ARLE {1705}

Ml {1E26)

BspDT - Chal [1968)
Paaf1y (2011)

(10.248) EcoMl
Besall [2444)

Pollen

expression vector

12719 bp

Pl (3734
AsiSL (378)

(n2e4) Srul
(u514) Awrll

BstZ17L [aa70)
(7as4} TepAl

Sgriil (5230
(Ta08) SenAl® o
[7158) Ael

festa) Sl
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Al g EFFFHP)

o |

Ofo| 2= 2&5tAE MESSF mtHo| EELILC

SMYE 2tX| 10 YSLICE Acrobat Reader PDFEHE HIZSHA| = ERIQX(IF, TOI0IEA, ATEE| §)

= 2H POF= A
o] Z2 H=Ire! HI|2HH|Et=|of /25 2 Acrobat Reader PDFEO| %] = 25 PDFE Ct2 2 C dho} st H0{0iA]

ZB[BHFAI2| BIZILICH
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