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3 AgEe] ALE Fo Ati(EHR: S2WMI 10-0429335). o5 AEFHAAZ 7)E S8kx] o AunlAR
ol &=+ ALY AxA AFAH FHEA F XY FHAY] dEE FEsr] Y olv UAEe] glon, o
TAA  FHoA EASE fxxe AEA W 7leS welax A=Y ) AFoer uHIE

EAR, T2 5old ZEREE & F Utk diAR dEA e Fa AY dwld fxte] ZEEHEEA
5% (golden rice) 7Nel AL&¥ W ZFH ™ (glutelin) ZEREZF AA7A] U] A& T2 Folx
e Frste A9 Bol AMEHI a, FH AEY Fa 5ol4 Ids fFEdted F2E AMRHE X2
RHZE F 3 F¥l(lectin) Z2XEE, wlF f2 U (napin) ZE2EE ZE o714 FAoAA vl ER
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ke Hel S8 fFadle gvAlA  (rbeS: ribulose bisphosphate carboxylase/oxygenase small
subunit) ZEREH, ofazvtHEE frHie 2w ¥ 4dS fFEshe RolD ZEEE, 72 f8 A So] &
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shelnt

&+ e ALNE 12 A @YD 28ste Y 94 wd ZRREE Al

& W] we Q7] Hed A Bd ZREHE AduE 12 38 471499 Hel L0C_0s02g46500°]
TERES Egete] Rl $AHoR gUfAAE T

TRRHE fdxe] 44, AVA R 24H Ges 2Ass 290l AN, 2 ugd ne el
A R ZRREE ARt el delA o {8 faxe] d Fes e fAHeR frd -
Stk £ w2 W] L0C_0s02g465009] ZRRERA, of2 faxte] wde] Mo A48 o] Foixm
2 Sra= My SA% wE T uE(o)s '® wyo ZawnE d 32 A3,

B el glojA Ao, B Uie] w2 TR REd od wwdy, Sold §& BT Eesle A%
AFoA 1% wE S7hE ouldTh. oHd 2 Rl mE ZEREZE dojwE AEAeh di¥lste] 50%
o, 100% o7&, 200% ©]4, 5l o] HEi= 1 ool e SrhE owlditt

LOC_0s02g465002 U-Box domaine ¥33}+= E3 ubiquitin ligase?l OsPUB36<& +=3l™, 3 7l9] exonlo.®
dEo] S},

42671¢) opmAto 2 FAE E [00_0s02g465009] TRREE= HAHT 19 A7ADE ztet).

L Boutg o Ay 2z uE 9 oole) A5l dAW (Operatively linked) 92 FAAE el &d

WS Ale gt

pal

gof "HE"= Ax W2 dgshs DN $H(E), A FAE uiste], DNAE HAlstaL, SFAEA =7
o2 A oloh. i AEe B3 39 Add, 54 S5 AEdA Aerbssdl ddd 29 A
A& ddsteE 25 A4 g AdE 2P AR DA BAE oHdth 2d MEE dwbg o &
gAnE Eis vlolg s DNARRE felstAY, & thel 845 PS4 ok wEbd, 3d wWEE Az
DNA ®i= RNA 752, o), Eepen=, o], Az vtele)x ma A S5 Ax U =54, S2dd
DNAS] 23g Zejehs ohe WEE ovdch. Add 23 vEs Gl & deA geor, AL g/
Ee FAAEZ ellA HAEsE As R AAFeR Wi AS Bu S5 AZ Ay e s3Hs AsE 2
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pGIBLASH & Ti-plasmid 2 olo] shge WEIZ ool TolA HAee of= shpel 4 qdrh. o WEl:

wowge) XewE 3 99 FA4E LS LY SHH0R od fA4 TR AAT EAE spac,
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H‘?——i‘?ﬂi ] 71214 °ﬂ7]/ﬂ‘?—i e H]ﬂﬁl—oﬂ 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
06%, O7%, 98%, 99% i 1 ool N FEHL AW, oleld AW RS FYA WY Lein BAYE
S el Slsiel golabl AT AT} ek, WHel AUWE 12 EAHE ZRRE 2% a4

P92 T/E W Als AE A, L0C_0s02g46500 k&3 f-72ke] dFE EFets AERE, AEHE 12 1A
He 971 AE 5 457 X3, A9 E=e dAEYeE 3" W Als AE 3 L0C_0s02g465002] =2 KE| 9}
A {17 Gl A AE FeAdol A ddAHeR F53 aE YERTH 2 W] WA
¥3d 4 9t}

2 o] 3y Wy 30 ek 5A gwdel gk oY fAAvF ddHES o s siAle A 4d
HE = B A om ddA7 iz} st &8 oY FAxE 28 5 Ak

Aol A7 AsiAE FEH 29 FFUF Fosi 1 93E BEdo] FasA "@adth. BE, A EA
S TAAZL, oJAUARIES Hste 988 AT, wEA, Y] 98 fAAE By g4 AFH
7l 2 Ede] EAY dddE Fold FololE =dE 4 ol oY By ddy ddEE fFExEA W
o) ROOT HAIRLESSI, EXPAI7 o] =€ 4 9 w3k, Wmalgo] wde| Bl (SLDIOLY UE S5 To
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e 0sPTI fAAFECl E9E S glom, olel@ Sl fAAel BE AR =k FAse) E5Ht 83
He A8 okt

A7) BAMEE B0 vEe] B wge] TRRHE 59% AY 5+ Jovl, o4y B wyel ZrrHg
Ustol WHMEIE Azt Ae B W] Seh slswore] FiAehn FXe Pl wel golshA AA
7hs s}

ER B owwe ) vee o 94 488 99 A8 AEE ATe

d % 9 5tk %79 YEAQ e el A ,

s AEdE HETe X L A% ALE EFsht, ool AwuA et

HEo] FAABe] o §HE "HE AE'E Aol NF AL olg bsHE. 4B AZE WF AE, 9 =
A, WP mE AN A, wRAsE M A, a4 o Y A D 0 A W
AEe) ol FHE shsath, AR 24 e wshE Ex sty A% 274, 4 59 old #4H
o, 7, 9, o 24 R jge] o §HE vFd Fuel AEE, F wd A, AFFA (protoplast),
% A 24 TP

EE R oUge 40 9@ Wy mR 7] 94 A% AXE Zdet o9 fade 29 S44 wa fu
& 2HBES ATUG. PP S04 WA FEE 2T a4 ABAN AW FAAE =dse] B
HEA weFAN o7 fAA] WAL FHHOE FEF + ek, B ool dold, wAY HEAL B
weo] o AAGE] WE W(Oryza sativa)® EFs] B4 HBE TRIE 4B RS AL Qo X
gk, B owgel goldl, el SAH WA frE wAq 4BAY Rgd] S48 2AL o

m
3 g AEAY s AHeR s FAAS gAY AEA'E AEHE 12 ZAHE
7 ko] wWolAet wlwEle] 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% W+ L o]F MY AEAAE THE QUIAEES ol&st Alxd FE AF AR
AEAEN, DA AEA oA ZERY syl AdAos w53 5AE A FEAAS @9 A=
Aot
B oupg o] AlE x| <
ok, 2213k HAHS 4 =
2 oAl AR A %‘i‘ﬂ ol gxq] AE SE XS AE Fo uE] gutdoelt). o & Eof, 934
Aol gt Zg/Ealddd 281F WY (Krens, F.A. et al., 1982, Nature 296, 72-74; Negrutiu I. et al.,
June 1987, Plant Mol. Biol. 8, 363-373), 43 ZA 9 zq7]7‘45"“4(Sh1111t0 R.D.et al., 1985 Bio/Technol.
3, 1099-1102), A& 28429 &du|FAHE(Crossway A. et al., 1986, Mol. Gen.Genet. 202, 179-185), Z+<&
215 929/(DNA =+ RNA-ZHE) 9AF A (Klein T.M. et al. 1987, Nature327, 70), 2JE<] H&
A B e A2FA] dAAZ| 93 ofguty el FdA| Al (Agrobacterium tumefaciens) TN
A2 Aolol| A (u gk ) npole]zol o3 7+ (EP 0301316 &) SO =N HAelA A" 4= Qo). o3
HolAl= Al de] el FAAESA] BRlol ofste] golstA A&E = Ut
we B o ;qoaaqi 12 mAE:= o
(Operatively linked) 9=} FdxE E3ste 9
EAA FAAT= HAE Edete, Y FHAAE FEE 44
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shgrla, 4] Rd E EE ] 94 48 ARE 2@ee od a0 wAel ABA weE S
W FEE 2YRS AXSE WA wAd HRA 4] 2YES EQeE WA 2 4] 2YBe] =Yy
of WAtg AmAl Wde] KA $HH BAHE FAAD WY HBAZ APeE wAS Egehs
g2 A% 9 AEA Ax PR AT
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L 12 s|Ef(heatmap) &2 ¥ HolA 4% @S HolE FE¥ AR 2 Td S YEhiE R
o}

% 2% L0C0s02646500 kel Heldel ) S5 BAL el vho] Lz ojdlo] At vehE woluh,

3 LOC_0s02g46500 TRREISH fAel QNG EFSHe GUS HEA AXF A5 ASF WEle] tojol

Hole= GUS 94 Aas
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21 & o] 4] LOC_0s02g46500 ZZRE 7} BejEo|a] M2 o7 g

gue AN e FAHL B

ojgtell A=, HAlE Fate]l E IS oS dAs] AdstrlE vk ey, ofEfe] AAjdls w e of

w7 §1g dAldg ) old] o) & g o Wt AdEE AL ofyrt.

<AAld 1> Bedd SdFeR HiHE ¥ fAA o Ad

2 BdseE FRAE ﬁﬂéﬁ}ﬂ Aste], wlo] BejdS AREste] ofHHUE of#o] (agilent
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1 ! 60
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3 Za 24
4 =7 12
5 Fed 4
6 B8 3] 12
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10 Q=(Pistil) 9
11 Uizt (Palea) 9
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13 Hlj(Embryo) 15
14 a8 (Endosperm) 15
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TEol 93 ARt 24E wEo] Y 1402 dojgs wojFEr

1.4

AN P> Weld $4H TEE AP

LOC_0s02g46500¢] Z=2XHE S2493sl7] fste] Add ZetolmEF 5% ¥ (Oryza sativa L. japonica
cultivar-group) A5 DNAE FH o= PCRS @/\]’5}?\15}. 3 DNAE 100 ng® AM&sla, 7z Ze}o)
pmoli AFE3FATE. PCR A2 95T A 58 F; 95Tl A 30%, 56TColA 30%, 68TolA 300x%5 43] WH=3h
F; 95CelA] 30%, 62Tl 30%, 68CelA 300%E 353] RHEskaL mpx|uto = 68T, 10%°S= &FQlth. PCR
AhEE A719Estel A71E Flskar, pGEM T-ol#] #WElo] S®yste] f7IMA ai5S &tk 23 DNA
£ Hpal?} Xbalo® Hdutgt & U3t Agtasz Ao pGA3519 #E] (promoter-GUS cloningg WE )9} 2fo]
Aol AE 14ToA 12413 asqlt. etelAlold A& Topl0 E.coli HIAWE A 20007 E3F3te] 1.5 ml
8o %7 tg dLd 158 WX sk, olojA, 37T Eo] 18-S thA] X3 T 1 mle LB A wix =
F7 R FHA ¥ e 3A% %“’_ 37T Aol dsfulelElel A B8, o]ojA, HEZAtolEd A3
LB A iR Esta 1241208 7|ty A EE F2YE Wl LB AA wix|olA AX s F vy =4
shdch. Yy Zglom AL DNAES Alg &4 Hpald} Xbals AMEste]l &4 Adk $ d7]|gEoA optz= A
S Edsta =g kgt o2 A dojz F2Y DNAZ thA] 7] Ad B sho] dlErt dAs)
A ke DNAE AE3iAdtt. 7149 B2 capillary sequencing o2 3t om(nlazAl o), J7|M<E
A2 NGUS1H 22 RE] U AEE o] &3 ZefolwES AFEalgitt.

e 229§ Tl % o] A4 B4 98] AeE Zejolne o] ¥
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N

[H

l:L
»E
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wW
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32
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¥ 2. LOC_0s02g465009] T2 HEH 24§ XjolH

Primer name Sequencing (5'-3') Hl
0s02g46500- F_hpat -
SUEGABOLLTRIONNPAT | GTTAACAAGTGACACTCTGAGATTAC | Bi 24 22|
(MgH¥s 2) genomic
0s02g46500—proR_Xhal TCTAGACGGAGGGACTTGATCACGT (Sls]%u%nocé3395)
(MgHs 3) CGT -
£ 3. 97 A9 BHS A% Zefol

Primer name Sequencing (5'-3')
NGUST(AZBIS 4) AACGCTGATCAATTCCACAG
0s02g46500 seq-1(ANZBS 5) CTTCAGCTCTGTGACTGCGA

A7V BAE DS ADHS 1o YeERC™ | LOC_0s02g465009] -1522F-F] +7507}%]¢] 2R E| S 3}
2 HA exond UHE FgsHs Fdoo] TE2RE MIREZ ALEEAY

A7) AN 304 AR AE wdE WHE FEen

ol vt E]R B E M (Agrobacterium tumefaciens LB4404) 50109} 2pug9] 21 &8
S0l 158 %ilﬂiiv}. olojA], MAH Ao 75x Y& F, 37C ol 585 thA] WA e °] LB
HIAE @S v 3AIF 52 28T Aol QAFHlolE oA W3¢t ololA], HEZAe]Z A3/ LB
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<110> University-Industry Cooperation Group of Kyung Hee University

<120> A root hairs specific promoter and use thereof
<130> P16-053-KHU
<160> 5

<170> KoPatentIn 3.0

<210> 1
<211> 2272
<212> DNA

<213> Oryza sativa
<220><221> promoter

<229> (1)..(2272)

<400> 1

aagtgacact ctgagattac aaatgtgtgc actcaattct gaaactgcat gcttgttcca 60
accggatttc ccagctcaat tcaactttca accgtttgat ctgaaatgga tagttgcaac 120
cgaactccat aagattgacc tgcagtcatc tatgtaatcc attcatccce agtttcaaag 180
tcattgcaaa gatcaggtaa accttgtaac ggaggaatcc caagatgaag atatcaaatc 240
tttgagatac tctagcctat ggttggatct ttaggtaaca agaaatttac aggagaaatc 300
acttgtacga ctagcacgat ctcttggcag attagtacga agcatctgat gatatattat 360

aatggcttta cgatcggtga taattcttag gatgcatttt atatgtgcat tagtcaacgt 420
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ctggaatgat
caaggatttg

ttacagggtc

tcctcagatc
tgcaaacaaa
gagattttca
atgttaagaa
aggagcttag
caaccgcctg

ttgcaagaga

cgtccacacc
tgtcattttc
taactactcc
tcaagtatgg
atatctcgaa
cacgtcactt

tctcaccact

catatgcccc
tctgtgactg
ccecgatctcec
ccgeeggage
gcagcctctce
gtggctcgat

gagcccgatce

ggetgegetg
ggcccgeatg
cgtggtgggg
cgeegegtge
ggtgegggtce

cggegecgag

tcttagcgat
aaagccatct

aatgcgaaca

agagagtttt
acataatcac
gtacggaatc
ctttcggcegt
agcgegegeg
caactaaaat

aaagcatgaa

caaagtgtct
ttatgttttt
agtaaaattt
ccacaaacat
aaatactaca
gaaaaagtcc

aattgcaagc

tacaagtata
cgacgcgaac
atggagctca
atcgaggagt
tccaacttcg
cgecggetcegt

cacgagctgg

gcegagetgg
gcggegcegacg
cgcgtgatgg
gaggaggctg
gtcettgege

gcgaggcetge

catgagctgc

gcttgtgacg

tgatctgaga

tctattggtg
ctttctaatt
cgttcttgaa
ttgacttgag
tctcacttct
catatgaact

aatccttaaa

gcegtcetceca
tgttttaaat
aattagtgga
ttccaatttc
taatactata
aatttacagg

atctcttacc

tataatgagc
ccatggccgce
tggaggatcc
ggctcttegt
acctcactcc
cgtegtcegtce

cgacgccgct

aggagacgcce
tggcaatgca
cgcaggcegct
ccgeggtgct
cggagtgcat

acgccatgga

gtttaaatag
tacctactgg

ggtatagtgc

tattgcacgt
attttcgtct
aggaaatggt
caagtggtgg
aggacaggaa
gtaagcaaaa

aatcaacacc

tttaacaatt
taataccatg
gatattagga
catcagattt
tactatgttt
tcacatcaag

tttgactatt

ccaccgtgtc
catggacgag
ggtgacggtg
ctacggccgg
caaccacact
gtcttegteg

gtcgegegeg

gttcaaggtg
gggggagttc
ggcggagage
cgcegegcetce
caggcccgtce

catcctcacc

tcctttgata
ctactgagat

gttccatgta

tagctcagceg
gcatcactgc
atcttgttct
tatcttactt
acatcgtcgt
gagttcaaca

aataatcgga

catgatatgc
catattgcat
ttgcacttgg
atggatgtgg
tagaaaatgg
cttccatgag

gacttgcaca

attacttgct
cctectcage
tccaccggceg
accacctgcc
ctcaagcgceg
ccgtcgacgt

ctggagcagg

accaagctga
gtcgectegg
ggcggegact
ccgetetegg
atggcgctgce

aagatctcca
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aatttttttt
acgaatcgca

tacttatgca

tacacaattg
aaagacgttt
tgacttgtaa
gtttactccg
gcgaagegcet
atatacagcc

agatatctgc

atatcacatt
agtctcctcc
tcatcatttg
catggcatac
aaatgttttg
accatgacct

cttgccagcec

cagcttcagc
tattcctctg
tgacgtacga
cggccaccat
tcatctcgtc
cgacgctgtc

agcggttgct

agagcatgag
gcggggtgceg
tctcggegtt
acgaggcgtc
tccagecgegg

gctceggatce

480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160

2220
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aggcggcegac tggaccgecg gegtcgacat cgacgacgtg atcaagtcece tc

<210> 2
<211> 26
<212> DNA

<213> Artificial Sequence
<220><223> 0s02g46500 proF hpal
<400> 2

gttaacaagt gacactctga gattac

<210> 3
<211> 28
<212> DNA

<213> Artificial Sequence
<220><223> 0s02g46500 proR Xhal
<400> 3

tctagacgga gggacttgat cacgtcgt

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> NGUS1
<400> 4

aacgctgatc aattccacag

<210> 5
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> 0s02g46500 seql
<400> 5

cttcagctct gtgactgcga

_13_

2272

26

28

20

20

oin

Jm

Qb

10-1719101



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 3
 기 술 분 야 3
 배 경 기 술 3
 발명의 내용 5
  해결하려는 과제 5
  과제의 해결 수단 5
  발명의 효과 7
 도면의 간단한 설명 8
 발명을 실시하기 위한 구체적인 내용 8
도면 10
 도면1 10
 도면2 10
 도면3 11
 도면4 11
서 열 목 록 11
