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KIGREE E =R lFY e — RSB FHIER AN T ZERE - BRIV EREESE - 5K
BT E R B m R Ea REM D BEACES N tEE T & T%NERE » FEUREDR B ERVIEMNEI R
HOR BRI 22 B 49 5 4 0 E B EUE Y 15% (Tanaka, 1983) - BEE 1+ & AL E /KRR S 1R B E BE
R $eFt - Horp 8 M B s B 2 R & B WU DA PR B B & #E (Fouque, et al. 2000) » RIFEFESE
FWEE - I LERMEERRPNEDE SR - ARMEA SRR EEEENES - TR ECAZE
B FLERE G & BRI TRl - SRR RB I TS ER & B B Rk B AR R S 0 e i m] PRk
EOEAE  HMTESFEALEIREFEA R - HAERAR S HEEHL A EERE (Morita, ef al.
2009) -

okt EATUMEE A8 > THRIEAMR RS 57 B MERY 7% 3 22 H (albumins) ~ EEAMEVEKE H
(globulins) ~ BEYAMEIEE A EE [ (prolamines) 2 Wi A MEHVRE & HE (glutelins) » FLAR DUM{CMRE A A G
HILLBIE S > K&H 75-80% > BEAEH R4 H 10-15% o MEEAE H RERE A 20 AL -
2014) -

T K A 5 M 28 28 % LU SDS-PAGE & [ /& & Jk (sodium dodecyl sulfate polyacrylamide gel
electrophoresis) 7 < & RAVE T8 K 55-57 kD HYE 1 25 L E Hil5EY) (precursor) » K HSEYI&E %
F2REY 37-39 kKD [E1EREETCAS (acidic subunits) B 21-23 kD g4 BE 0 A (basic subunits) » LAF > HE
fEr &5 10-16 kD ZB/A 8 81 26 kD 2 BKEE H (Ogawa et al., 1987) - Rt HE Bk 1T Tz K
TEEE 2 E5 - Tlida £ N(1993)FIH HA RE KintE ‘Nihonmasari {7558 » FSHAMEEA RS
BB & LK RGEnfE LGCI « T LGCI S s 5CER R BaMESEsE Lecl FTIGRK @ 4288 Ky 3.5kb Y AR
B AN R RE [ (Kusaba ef al., 2003) -

Kiggehi e B E a8 KB S Z R E - RIZFREREAZE - HEAESERILANES R
RIS > BRI R E TR E HAB R » B T HETHEREE el 5 5580 » Morita 2 A
Ji* 2009 4EFREE T Lgel ZEBH e WA L FIEEE ST LGC-Katsu' PLK ‘LGC-Jun’
MEEOH LI T il - BRI a2 288 T 0 ARa e Z B S BT - 3Gt AR E 2 HE—Ms [+
HRHEESEMMECE % 20145 4k % 2014) - KIFFELLEA Lecl 28807 H AN LM B /KRG
‘Shunyo’ 81 578 (8 RL/KFEHEE ffl SR 16 58 FE R REE - d2L Morita (2009)5 ABREEHT TR
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TTENABSNRAL AT « BRI LL Lgel B—Eor TAEEHETT/NA BT 5IREHE(PCR) » SNEALLL %
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— « DNA g
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HIE OD260/0D280  LLE - Ll OD260 {EzT5 DNA JEE » sy RIFGRERUERE A 20 ng-ul > DUE(TE
— MG FEEES AT o

=+ Lgel B—MRFERERESH

FR4E Morita % A (2009)§1 4 Lgcl 2S5 B T8 T — MBI RS BRI & et —HE— %
FFEEES [ FHER—) » e FHEHE 3.5 kb &R B b > DURERS R BeilassTs |5 - A% PCR
TR R ZEf (extension)IF ] - DABFSR RIS EELAS N 2 667 - HIEIW R BB B RS R By T2 A/ NAE—
Ffi7r(Morita, et al. 2009) » PCR [ZfEFEFE B 20 ul > A& 1 unit Tag DNA ZX&7#% (Invitrogen) -~ Ix PCR
buffer~ 1.5 m M MgCl2~ 0.2 mM dNTP-~ 0.8 mM 5[F K 40 ng DNA f5# > PCR #2555 96-Well GeneAmp
PCR System 9700 ( Applied Biosystems ) * JE B E%5E & 94°C 5 min » F#ETT 42 XAY 94°C 3050 53-57C 40
s> 72°C 110s > £t 1T 72°C 7 min B ER 2 EEYILIBEIKEIT 1T -

T~ AWFEATEA 25 T HP5

Table 1. Nucleotide sequences of the primers used in this study.

Primer Sequence (5'-3")
LGCd-F2 CGGGTAAAGAATGGCCTTAAAC
LGCd-R2 ATTTGGTCATACTAGTCTAGTT
LGCw-F GCAAGCACGAAGCCTTAAGA
LGCw-R TGAGTCCACAGTTGATTGCT

(Morita et al., 2009)

LGCd-F2 LGCd-R2

Lgcl e G.‘qui‘ﬁ—n ::G.F:ErBE —
" 135 kb deletion

LGCw-F LGCw-R

WT o] Gl e, GBS e

[Bl— - Lgcl S8 —1t PCR 4 T 7 st
Fig. 1. PCR markers designed for the detection of the Lgc/ mutation.

M - DNA EikAHf

HEH—M 5 FEEE T2 20 pl PCR REEMINIA 4 pl 7Y 6x DNA loading dye > L) 2% agarose (LE)
f24& > 0.5x TBE (45 mM Tris-HCI, pH 8.3, 45 mM boric acid, 1 mM EDTA » pH7)HYEE K45 &R #E{T DNA
Tk o ki B BIO-RAD sub Cell (G7) » BEEE 110V » T XIS4T 90-100 min » 45RBER 0.5 mg-ml!
) Ethidium bromide (&}? 0.5x TBE buffer)di%¢t 20 min » I LUE/KELY 10 min » FHENEINEFE
o iRTRERES L DNA 28R B - AR Gel catcher1200 §2{5: 248 A SIHEAH » DLEIT DNA 5 257
M~ FREREHRE -
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4 mM PMSF) » JERVIEERE - JIA 0.5 ml Laemmli protein solubilization buffer (186 mM Tris- HCI, pH 6.8;
6% SDS; 15% /- mercaptoethanol; 22.5% glycerol; Laemmli, 1970) » JE&394) « 208 1 » BL 15,000 rpm 5t
L 10 min (260D > Denville/USA) = Bl _EJER > 7> 100°C/K/2 10 min 7% » £ 2 4°C > 10min - =5~ » DL
15,133 rpm E0s 10 min > ULEE_F550 - FEBL 12.5% 1) SDS-PAGE & EFTE 914578k - A Coomassie
Brilliant Blue R-250 #E{7Huft » Jufo FORYL % 2 B R DARIRETT G508k - BB E EIKEHIRE DL
Quantity ONE® quantitation ¥{g (Bio-Rad)/ st B & mAFFEN ~ REQ KEEED S¥EL L
B> MEAFH BB LE 347 (FOSS FlAstar-5000 k2 SOFIA $#2{FiRAS 2475 » DIFLIR Bt ARt » DUE
A H Bl EE X o RS T E O E S ' T -

AR AR
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BIA R 136 (EFEC1% L DNA A& RETRATA RIFSFF & Morita £ ATA 2009 FINTSE - 73 A4S Fd
ABRE 16 57 28 (wild-type).Z 625 bp {5k BEA K EHIZE8 A (Lgc I-type).Z 274 bp FHEfE
Morita 52 A Jj% 2009 BYBFFE o 2 G55 —2 > 136 {i F8 A & - FH5 53 (8L 2t 625 bp iz 2 BTN
5t BB G 16 9T ARIEES SARAL 76 HinZ00 274 bp IR 2HIRY - REURD BAREES
AL L LUK 7 (it 27 625 bp Jii e 274 bp s 2IRRATENGT > BREE SN - LEERBURE 95%
ZinRERFEEGEGHE - ERZREKGEN & FEEGE S 2GR - BRI RAOE R > By
&R AT A LGCd 5[5 ¥ LU LGCw 5[ TS i A B 136 {El{% (U IS E 2 RAranat - e mT{E Ry
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Fig. 2. Genotyping for the LZgc! locus using specific PCR markers.
M:100 bp MW Marker. Lanes 1, 2, 4, 6, 8: Lgcl/Lgcl. Lanes 5, 7:
Lgcl/Wildtype. Lanes 3, 9, 10: wild-type/wild-type.
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[\

@ = - FfH SDS-PAGE 7 /KieieE 4 E /NI 2 G553

Fig. 3. Phenotyping of the rice protein by SDS-PAGE analysis.
M: Marker. Lane 1:Shunyo(Z[%). Lanes 2, 3: TK16. Lanes 4, 5: HL24.
Lanes 6-16: F8 lines from Shunyo x TK16.

=- EHE2ESW

] Quantity ONE®™ quantitation FCAEAIE —fAKRS ST 16 57 » LU H Ll 2887 SR MIFEAL
&N H Lgel ZEERIEG Z i & L E 154 37 (HKY1S4)BRZ EEEEKRS0RTS - DUETSRK
FEAE SRR (EY) - HorEEREUs - 68 16 97 ZRELESELR 7.8% > 37-39 kD &
22-23kD sy T EREH BN RBEER 44.7% 26 kD SREHSEL R 10.1% FEEH SRR 18.8%
HOBLMED SREQLLEIIR 81.2% By LHEE SRR 7.5% > 37-39kD £ 22-23kD /31 &
FEOGENREEDZ 26.6% > 26 kKD BREH 2 BEIR 142% @ BAEA SRR 47.7% - #OHLME
H S REL P B 52.3% © FEREE 154 30 ZHEAESELF 6.8% > 37-39 kD J 22-23 kD 73 FE5%
EAEBLRIEEN 27.1% » 26 kD BREA S R4S 142% » BAEA S84 E 46.9% » #OHLHEER G
MEBELFIKIR 53.1% (RD) -
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Fig. 4. Comparison of phenotyping and genotyping for the Lgc/ mutants.
(A)Genotyping with Lgcl specific markers. (B)Phenotyping with SDS-PAGE.
M: Marker. Lane 1: TK16, lane 2: Shunyo, lane 3: HKY154-1, lane 4:HKY 154-2.

R BE L6 5Y - B KA 154 90 EQE T
Table 2. Protein analysis in milled rice of ‘TK16°, ‘Shunyo’ and ‘HKY154°.

Protein content Easy-to-digest Glutelin 26-kD globulin Prolamine
(%) protein (%) (%) (%) (%)
TK16 7.8 81.2 447 10.1 18.8
Shunyo 7.5 52.3 26.6 14.2 47.7
HKY 154 6.8 53.1 27.1 14.2 46.9

H A4S R — R BB e BTN E D E S B2 RN R M EMER SEQ Z L BIATA I
AE > HrhZe BRI 2R AU A A M E R E S EAEE 35.6%  BREH S ELIIEEK 40.5% > BRE
EEF 40.6% - BEAEEAIFETT 153.7% > LSRR Al A1 28 BE B B o B T > (EA SR LAY
BEBEHIAEIETT - A ERERE RO b E S VERE BT - HINERE B TS ELEEE - e
B A EMEE A HIEEBIRE(E - 32 &ER IR Nishimura AL 2005 HIBTFEEER -

H A B S ET R > Morita S2 Y 2009 £FFTRHEE 2 5311t il A ROM Y B B (EOA B KR
nfd > JIEREEHOE R RPN EMEER M TR E &N B iR &R B0YHiCE AN
{estEs - DUE— SRR N B S E o -
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Development of Low Contents of Easy-to-digest Protein

Rice by Marker-assisted Selection'

Tai-Yu Lin>  Wen-Chin Wu® Chia-Shing Huang? Cheng-Zu Pan*
Abstract

In order to develop low gutelin content and climate adapted rice varieties in Taiwan, we analyzed low
levels of easy-to digest protein mutant Lgcl by DNA specific marker and protein contents using SDS-PAGE
electrophoresis. We used the F8 generation derived from Japanese variety ‘Shunyo’ with Lgc/ gene and ‘TK16’
from Taiwan as materials for analysis. The difference in the total protein content between the Lgc/ mutant and
normal rice varieties was not significant, but the proportion of glutelin contents in Lgc/ rice was the same as
‘Shunyo’. The gutelin content of ‘Shunyo’ was reduced to 57.5% of ‘TK16’. In this study, we analyzed the F8
generations by genotypes using Lgc! specific marker and SDS-PAGE electrophoresis. The F8 lines with low
gutelin contents also showed homozygosity to ‘Shunyo’ by genotyping. Both results of genotyping were
consistant. In phenotyping, the signals of the Lgc/ lines and ‘Shunyo’ were weaker than which of ‘TK16’ in
molecular weight 37-39 kD and 22-23 kD donated as glutelin. It indicated that the Lgc! specific marker could
be used as an efficient tools for detecting low gultelin content rice in marker-assisted selection. The line
‘HKY 154" was selected according to favorable agronomic characters and low levels of protein contents. This

line has a good potential to be the food for patient with chronic kidney disease.

Key words: rice, glutelin.
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