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(57) Abstract: The present invention relates to a method for adjusting sugar content, starch content, or the shape of a plant endo -
sperm by using a sug-1 gene and a sug-2 gene, and to a plant obtained by using the same. The inventors have obtained a sugary-2
mutant generated by inhibiting the expression of a sug-1 gene and a sug-2 gene by treating N-methyl-N-nitrosourea (MNU) on
Hwacheong rice which is a japonica rice species. It has been confirmed that the sugary-2 mutant has an increased sugar content and a
decreased starch content in an endosperm compared to wild-type Hwacheong rice and has an intermediate form of a sugary-1 mutant
and a wild-type seed thickness. It can be considered that the sugary-2 mutant has saccharic endosperm properties which are similar
to those of a conventionally discovered sugary-1 mutant and also has improved morphological practicability. Accordingly, the
present invention can be usefully used in studies related to the breeding and quality of a plant endosperm-related species. In particu -
lar, through the improved quality and taste of a rice species, competitiveness of domestic rice is enhanced. Thus, the rice industry
can be invigorated, and a possibility of exporting the best quality rice and seeds can be ensured in the future.
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A 28T RNAT W E 1552 sug-19] 291bp -3 2 sug-22] 206bp -2
A7 LS g4 & o] pHTGWIWG(I) RNAIL #Ef o] 4133 ar, THEoj X &
HE S oA & (wild-type, &% H) o] Zhe] 2ol &2 gslqitt. dd HE
T2 sug-2 F- 1A A A 2] cDNAE §H4] 51o] 7hakd ¥l E| Q1 pMDC32¢]
Ahdehsd ar, 2 E ME & sugary-2 S H o] Ao A $HslSl o)

A A9 1. sugary-2 SA WMo A o] FAv]F EA

W 2L X U7 5820 oA falj et A EdMolAE FEA
HE by fa e $hEFo] 22 T2 5 S 7H Y 53], sugary-2&
G2 ol S & Bo|HAM L sugary- 1B 0 @ FE AW EALo] 777} & ¢
T A8 0] 7hsetr] wiEol ol 1] &l X sugary-1 & ¥ o] A of] B 3
AgAdol ettt L2203 ZF §do07 7 FAE A Haket
Au, sl o] A9 2 H o] A o o] FAE REA, sugary-1 &< H O] A <
A= 5] GAlo] HA] e S B AL, sugary-2 E A O A = F AL
HpZSol vk dhgx o2 o] | A& Flet 4= ATt whekA] AR A
Aol oA sugary-2+ 3FY H 9} sugary-12] T HEA S & 5 JATHE 1
DR 3 fEld sk 2 e F(Jittawan Kubola et al., 2011., Food
chemistry., 126.,972-981)2] W& 2kt W sto] P8¢t L A3, 517 %
20 F|ATE upe} o] . wb o] qugary-2 B3 W o] A o] A oFA & Q1 3} v o]

oy
w2

B3 o 2u) o) ge] S22 .2 B vheh Lo, Yol gliz el E 2
B eha) o 2B o R Feeha i AL FAB 5 YA
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[60] [321]
s 2 B o] A (sugary-1 2 sugary-2) E1| 2] Aol u] L F7 8]l
A= AlE Z1 o] (mm) HHl(mm) |77 (mm) Zol/H] vl &
31w 4.82b%* 2.75a 1.98a 1.75¢
sugary-1 4.91ab 2.29¢ 1.42¢ 2.15a
sugary-2 4.99a 2.52b 1.51b 1.98b
[61] FTHE Al {0l g 2po| 7F Qh5-& sk, 7 Al 10U SHEHA S
[62] [322]
W B sugary-2 B Aol A An] o o §FEF H| L
AR AR (ZYPE~ |FRR0 |[FaRes [BES ([FYxe |&
S >~ >~ _”_g] T}
34 H NDV TR 330.9+5.1 |TR ND 330.9
(1.6)
sugary-2*  |TR TR 705.3+0.5 |TR TR 705.3
(0.1)
[63] DND: AZ5 A &+
[64] TR : V% HEH (7171 4 LOQ ol 3He] el A=A =).
[65]
[66] A A o] 2. sug-2(OsBEIla) F-A Aol] 333 F-7 74
[67] sugary-2 & AR o] A o Aol #ofst= FHAE FA 817 38 sugary-2%)
Wk 233 (M.23)E wlsto] /= e §-A A& A A5 T sugary-2/M.23

o] F, £ 5 HAboll A EE e A
FAAG & 5= QA L FF A EANA A& FEAES A 585t

FA ol whet e 7Ur A 33471 €] &2
81717} sugary LA H 2 HGl5L o]+=
FAG2 N 24 A %iXMl o Agevkar o 3 4
8171 9] sugary 8P FTAHE sugary-19] FAH - G 2He E4 P et

sugary-22] FAHEF FAE TA FHHE WS

Z 27107 A £33

KeN
=,

3:1 ¥ u] o)l kA k. whehA sugary

AT 1

o, sugary-1 B} 5771,

sugary-2 EFJ -2 247 2, sugary-29] 2] o] 12:3:12 YEF ST o] =

-2 2} 7d-2] & 2 (epistatic interaction)©]]
Sl AR e S AHEEES

ol A4 Erti Al H .

oJgt A O R A sugary-2 =AW
ah= 5 0 F AR sug-1 R

o] <]

Y sug-29]|
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[68]

[69]
[70]
[71]

[72]
[73]

[74]

10
[3%3]
W B sugary-2 B Aol A o] nv]F ol M E, FAFS] 2 E E
EHH 2]:} ﬂ' %X} Z,: X20‘05(12: P value
2 sugary-1 sugary-2 z 3D
23 23 i
3}7d ¥ /sugary-2 |271 57 24 352 [1.595  |0.451
sugary-2/3}7d v |152 28 11 191 |2.312  |0.315
AAd 3 FEAF FE S A5 E A FHA g4

W Expo] JAlf Aol Fosh= el F-HaAE BAs] 96,
sugary-2/*8 & 235 (M.23)9] F, & ALE3FSl o} A H A 58 &F BSA(bulked
segregant analysis)°ll 4], M = (bulk)¥] % &2 sugary B+ 2 4 (normal)
Bty o2 7F Yo Xalstgl o, 1 A1 & 2a0l AT E uRe} gho], ¢ A A
8 (Chr.8)oll Al v} f-73 3 2wl f & o] g k= A& A3l
A3t 9 %)= S08105¢} S08107 v} AFo] S o, W] 8-~ t}2(narrow down)<
33 F AV AE A E A 3, 0s08240930(isoamylasel, OsISAI)®] 1.
FAANE &5 AL, o] FA A= 2005 o] K. F(Kubo A et al., 2005.,
Plant physiology., 137., 43-56)l] &3] X317} S Qt}h AE 4 02 sug-1(0sISAI)
A Aol o] &l HAREA Q1 sugary T A & o] A H AL 3 = 9151, A7 sug-1(
OsISAL) A A= -4 o2 2§ 183 S AAs = 49 342
A&tk A8 glE = sl

AN 6 4 GG Fo) FA FATE B 5E GAe AR o] K47
£

271 A Al of] 3ol A o] Fen] B4 A F, "] sugary F A7) sugary-1
FANT- 22 A FH) R sugary-2 SAHEE T EA FEDE
T AL, sug-1(0sISAD) 7 A AE - o2 488 5 e H =
EADoI B4 FAZ H8A7 = §04E 372 FAs) 98,
sugary-2/"4 % 235 (M.23)2] F, 4t o 2 M A (bulk)E THES] 7 WA BSAS
T A3, 3 2bell JHAIE vk} o] A1) 4 (Chr.4)oll A sugary-2(5-71| 7+
ud AR 94 G A A gl s sk A &l
F7H o2 Y25 T (narrow down) =38 3+ 2 1}, 2} A A 2Fgk dCAPS
n}712l AL731A 2 AL731B Abo]oll FH. § 1A 7F 918 R o & oqwo}aiﬂ
A7 EE w418 T 0s04g33460(rice starch branching enzyme 4 J5= starch
branching enzyme 1la; OsBEIla)©] sugary-2 & 23} A 7w 1 -2 22}
AEAAS. =, sug-2(0sBEIla) A A= 7] Ao 39] A ae} o] 49l
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[75]
[76]
[77]

[78]

11

FAA sug-1(0sISAD7E 483 W) 21 F A7 vhebubz 849 o Abo) i, sug-2(
OsBEIla) A1) oWl o) = xal FaAn &2 o7k 3] HA| 7] = B
Ao 2 AL} 3, dCAPS M E o] &3] 31 I,
T 7Hel TR {2 A7 sugary-2/8Fd ¥ o] F, 7] A ol A
TR S A, o= F A A4 =
mdwolAe] AR S AATIE AL Lo F

=

=

ol 19,

ot & ot

A

i)

O A=
=T
S

F

qOHE o
U .

[e;

o 1 e

do o

s

2
ra

T

o
=l

o

N
[\

| sugar

3+ A 31}

—E‘%

AN 5 FAAZ 7HE T TR {149 75 &

sugary-2 S W ol A o] BAH LS F 7o) 1 A (sug-1 H sug-2)°l &3l A o]
Hog R FERte] 715g gletr] A8l F e fAA BFE o] &5t
HAHES A Eekglth oA F 1 T8 Expel A e A E f- 5350 RNAI
7 ol &3l F 7 HaAE Z%Z% DA 318} 9 AL, sug-1(0OsISAT) "2 sug-2(
OsBElla) 5 A A7 =8 % o 2 g5 RNAL A& E& 5 AT 0sISAT
-RNAi 7R 2] T, EAF & O% ; 1%k A3} sugary-1 =1 H o] A o] F A9} 4
2 G- el E B A, A HA 5 F-F AR 0sISA1S] a3 E 5T
T UATHE 3). 22 sug-2(0sBEIa) 7 AR= FHA 0= 248614 7]
o Fofl FetoE B T A= HhE 2ol & ol X ATt sug-2(
OsBElla) F-747+9] 7155 1t A o2 Zlstr] Y&, 241 8A & 13 anf
A Fw AR A ) E2)e] Be) A B3-S TF. OsBEIIa-RNAIG A B
7N A 9} sugary-2 &1 ¥H o] A & nl¥l 8} 31, OsBEIIa-RNAi/sugary-20 4 - F,
EAE BAYAF, NA Y FAadF o] AR FHE S IR Tth(E 3).

T3 sugary-2 EA Mo A o] A ~E {58 sug-2(0sBEla) - AAE
HPAAA & o, sugary-2 A& AAGsh= F-A1A F N F 89 KA sk
ke o] 3)i5E Flolr), whehA o et = = A=, A9 A A sug-1(0sISAT)

Spubut #A 7 AA e BAWS ol F A £A7) v
FAATANA BAE Aol 1 g4 EAGS A= Bae] FAFS
5.5 7hE WE| DNAS B4k 92 Zlolth 24] 3 A S 259
Ak Aol o g8 Aopsh A ahiz AAE D2 4 A, ol 87 F414

sug-1(0sISAT) "2 sug-2(OsBEIla)E o™ g o2 %
FAM A AEE 24T F A= 7hsAd S B & Aot (&
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Z o
4THEH
(371 ALNE 39 ol ik A DR 0] Fo] 7 SUG-1 B A md 14 2
A& 49] obr] it AR o] o)A SUG2 B A 3 FAAE

m

e A2 WE 2 A BAZE FAABsHE Wl 2
47 BAATY ABAZZRE HES AR UAZ TP 7

o
= 1
A G i GEt 2 M GE T AR A EA

14
N,

o, Agk A ZA e
A 2

%73 2] A1ael] o)A, 471 SUG-1 @A 3 F-12F 2 SUG-2 @l 15
Fradzbe] WA S A Al A oA ol )&l & gheFo] FrbE AL
o] AR Ml RE 7HX = A8 A EA o Az,

[%d -3 3] Al1gel A, 7] SUG-1 &8 F9 §-212 2 SUG-2 @9d 71
Fradzbe] HA S A Al A opA ol )&l A=A i f-of FA 7F gFolxl
AE EHO R sz A M A B9 Al 2wy,

%373 4] A1g WA A3e 7 o] = g o)) wpE b ofd) Al o shE, AR
g = FE 24 E S5 A = YA HE A EA

[%d 73} 5] Aldgle] w2 A E A o] AW F AL

773} 6] MEME 39 ol A4k AR o] o2 SUG-1 B A Ty f-74 2
MEHT 49 ol .4k A H = o] Fo X SUG-2 Bl 39 F-AAE
FraAdRL o= ghhshE A e G & ek, A e e
ZAE 2AE.

%373 7] MEME 39 ol A4k AR o] o2 SUG-1 B A Ty f-74 2
MEH T 49 ol 1At A F = o] Fo 3] SUG-2 vl 51 -7 212
kg o] & F] o] of A& ol v] 3] 2 & A v -2 T ko] TrhEI AR
gheFo] A, FA7F gFoldl A& EH 0 E FhE B wlo] ¥ 2 &
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