SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

1 RXREBMOT7 I O—RASEXRICET 28EFH
e

https://doi.org/10.11501/3065535

HARIER : AUKRE, 1992, 1+ (B%) , FEEL
N— 30

HEFIBAMR



N m>
C

T
)]

A
3t

¢

Hn

) b)‘l

& ;

H

ry

)

A3

24

Ol

z

(y

—G

KA’ m

1z

~

7

1959)

»H S5 O T W 3 5,

& 1

&

N & & "

/11
g

oo

(v
~c

/1
g

Bl E

N B

Vi

A .

ih &

ih &

g

3

/1

/1

B

4

ﬁ-

134

~
/i

¥

o

t

%

E:—}

=

ot

Hn»

B H»

IN

hHs

i&

S T

a))

1,

LY E B E

/11

oRZIZF roRBES S ERKH

-

e

MAPIIEFEET 2HEHOD

64

he o FE o

7

li

A

1

H

/N

( lkawa

/1

3,

)

i

H

=8

Nk

el = avf.

14

o

/11

/1

H»



INDBEMET 2D FEEBRBRELZTOLELS R
0

{ 2B AL P77 Io—2EEAKRI. B 6 F&EMKLEIL
EREYT 2 wvi BEFEDO ¥y Bl FKE-»TIXEREN
( Ikeno 1914, Nagao and Takahashi 1963, & H - K #
1971), oo wvy Bz FE O AEEZ FEHIEDNICEAS
LTHEHET 2D FEH 60,000 (60 kDa) K'Y XTF
E R E e d A B ERT L) B R UO-RE S
&R T B M AESED DPG-glucosyl transferase
EEEEA WS ( Sanb 1198 1

H . H&#&Ff[M T & B H e 2

HE

ENHE XN TWw B Sano 1984) ' Dawo aF ap.

Nssd wit, W 2 VN 4B S B E TFaR®™E 1 g. 8 & E

NDEFEErFELELIHER s CFEoMBEBEMGRSH S

ERFPL2 LB WS E BN T 08— 288 %% BT

(3
/11

& Hed W ZFM, ¥y ¥ UNZ2EBOHERHREBAEETx

o
N

W& & 8l s M E i e M© L@ g RN Vx ¥
NIV EEEBLY 7 Iu—-— 28 FERoMoOEELBGMNIR
i x N 7. il B ) =2 R VIENSINAN " E = VN

~U-2gHEXRoMILE WHEBE®S LS E Ky ¥V

65



NI BEEEREDER »AX B 2 & 1T,

MY LEEREDAE N FEHICALD.

vy % v )N 2 B DFE B WL,

kDa

L5 @,

n M

198450

B

0D B

5 B UK

¥ E®

o o

*

P

o th

id &

7

o))

n»

#

n

X

R

A3

1z

IN

(Z

I~
e

e

/)

SHD. ST+ (B Gl

@9 AT sl TN ALK

5 F T (2 BF [ A H» »

T » b

F

L

7

B

D

134

=

H

&

7

1z

e

%

D

»

= &L,

oy

60 kDa

%

73

-

7z

7

—C.

(SRt

th T i3,

-4

00)

iy

il

A3

1

/i

—G

D

7 &

AN

and Schwartz

it

J)

—C.

L)

oy
e

Iy

I3

H»

o

f&

%

Vr

¥

ch

1z

il

ik

Kt

D

i

it

it

ft

-

CUEMHMREEBRWT,

-~

_66,

y v I8 v WL

i

7 1

7o

¥ 1

)

"

To-—28aFFRLt0oHKE

Bl

Mo

[RIPSNIE,

4

ant

)

T e

w5
X

¥ %

i

- &,

e

o

60

7

o

Sano

5 1 1K

=i
rﬁ#

R
*B



3]

IN

1

+

Sano

1

K x

&

5

f&

¥

Hi

D FEMBMBRE TN T W 3

i Vx 2 VN 2 8 O K %

g VNI ERBFAFEHNFELER Y TEY T

o, e wie-g e me L, yr oy

ENANKz2ARNRYT 20 8HH 5.

FREAP IS i

r NS 20 EL (e

N UL % LD

MY EFET 2. 20, ¥ % v

= Sy i A AN R =T BT G RS

S 7 N B 5 g,

& b T e g B-gp

Ky

)

¥ v oIN U H &

57 2 )Ny

X, Zo#H&eEE YT T LENDH D

M N7 BEERET S W, k5

£ n BTl A e 7

DoBS) ok 5> REEMHH L E X

% J — )L

=Mty s>z T

INIR8 AR SV 1ML IFa e elavl

"

and Juliano

THEMAEZLEL %0

9 N 7 H %

BRGNS S nikd e SK et lnwrar &' 1t Z

A7 = RN -

7 8 &= B X

¥ KL

HxHERTY

Vy % > NN

oL OB

JIV NN /I o

B (2-2 1

% H®EL

& B R » 5

1886) . L »

5

7

L

&

e

£}

LSRG

RAEBEMASCECH ZRAREEDLZEHZHET THRH R

A R B

s NITHODREAREBITS N DA,



¥y 72 v N O —-—BMLEBIIKRESN, BREBHIZE S
nsd ¥y 2N 22BEOREBEETIT 22 EEMFTIXL N B

s N IEODEANEZRRY BBHEL T D ¥ 72 N
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%, BB RAICHBEELE ¥x 2B E D BT B F &M
ZFELW AT ToFT7F-—Eto—-—BBTHEIARNT T
vy THEBEOLEBYS B2 LT, Vr 9N 280HFN 2

HREDOEIL =2 A& L

1. MHE B L UTH®
A 7 H
by % v X 2 HE ORI’ T2£EEA] oA kB & K
BHarBunr B FEAHBORHMLPIOT Io-—2E8FE
i 17.1% T & » I=.
B %
SeEf FW AT W [ BCIMAn2I iy 2450 0uaid £ g
P-7012) % A W .
SDS-K ) 7 2 )y L7 T FH¥ L EBEBRKE (SDS-PAGE)

SDS-PAGE It Laemmli (

_68_



WO =26 LYY X & 90 x 60 X m (>,

/

e - e 274 PRET IEFEOREIR

]

F R E YT
W% 5 A @ A RIS 2 i ) B B B vk &), 120 V

PEBETCHE ARG B~ g=7 Y Y 7 2 F 7T —

el

{ CBR) BA280 25T Z~ N g B aReEe L r & F
¥=# =11 Ho-Bad %t P SDIS-PABE A& YT =R
Low) % f# H L 7=
y NI HEDOEXE T
M eSDS-KY 72 Y NTIEHFLPSDY NI HE

D@ W d . Kobayashi et D FECHR - TIT

4 N IHEDEER

TN D, T B e AL oWni e Gl 1951) @ A &

i

-8k +% E€IyrAamewve S wmwT
¥ (Sigma #, No. A-7888) % A w f=.

BB AN OB

Ky % v X 2 HoO ¥ % F B %2, Fig. 4-1 25 L 1=
FrEmMBA ) oBXBERAB | kaxH BH B LT
PUMEAHNEHICIT O L OHIC, BHXH AEEE KWCEBD

L. 1 R8BS HEOBL % 5.000 x g T 10 % B &

_69_



Lo B L, LEHEARELE. ZoBMEAE 2 BBEL T
COMBIZ K> CHABLEBEMK T E2B 2 28T E L
E oL Bt R 5 & Walpole o # & W (0.2 M FEf & +~ 1)
oA o— 0.2 M R B o 1.7) 12 % F L N Ty vk
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Polished rice flour
Suspended in H,0
Sonicated for | min

Centrifuged at 5,000 x g for 10 min

—— repeated the process 2 times ——

Sup Ppt
Suspended in Walpole buffer (pH 1.7)
Treated by pepsin [ 1%(w/v) pepsin
concentration. 37 “C. 2 hr]
Centrifuged at 5,000 x g for 10 min
Sup Ppt
Suspended 1in H,0
Centrifuged at 5.000 x g for 10 min
—— repeated the process 3 times
Sup Ppt

Dissolved in Laemmli’'s sample buffer
Eluted by electro elution apparatus

Crude protein
Seperated by SDS-PAGE
Cutted separated profiles
Eluted by electro elution apparatus
Dialyzed against H,0
k¥ protein

Fig. 4-1. Flow chart for purification of A% protein in starchy endosperm
ol iice!
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Mol.wt.

kDa)

57

87=39

22223

13 -
10 -

Fig. 4-2. SDS-PAGE profiles of proteins present in samples
obtained from each purification step.
Detailed steps for purification were described
in the text. Lane 1. total proteins in polished
rice flour ; Lane 2. proteins electro-eluted from
the purified starch granules after digesting

by pepsin ; Lane 3. purified #x protein.
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5.0

Log

0

Fig. 4-3.

o1

3@

0.2 0.4 0.6 0.8 1.0
Relative Mobility

Estimation of molecular weight of &'v protein

by SDS-PAGE.

Ky protein obtained by the purification method

as shown in Fig. 4-4 and marker proteins were

subjected to SDS-PAGE.

Marker proteins ; 1. Phosphorylase ;

2. Bovin serum albumin ; 3. Ovalbumin

4. Carbonic anhydrase ; 5. Soybean tripsin
inhibitor.

Closed square indicates purified Kx protein.
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mA%EMATHEMBEL, 30.000 x g, 4 CT 10 @ &L
D EITo LK HEEE®H 1/ BEOL AEE &L
B Ak (PBS) i B & B L -~ 1/2 BRE D PBS (& 3
L €. — RiEWH 21T > - %, Aquacide (Calbiochem # )
T 2.5 o ¥ T@®HML, PD-10 (Pharmacia ) THIE L
. BIE L &K % DE5S52(Whatman #)D # 5 A (1.6 x
5 em) @L, /2 BE o PBS T@HE L - @& & B p
A M BATERL Xy 2wy DU-T B KK E %
flw € S8 5PA LI TAsoxx Il EL R 2.5 B E®D
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SDS-PAGE 2 Laemmli (1970) o &~ & £ £ & ®
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SEFIVr DIFrOREERAGKESNE R & E L 12
B R R KBz, XK 1 KWK Laemmli (1970) o 8 4 H
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pRdNETm R ] ) LS T ERL . B.000 w2 T 10 7
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SDS-PAGE (14% polyacrylamide gel)

Electro-blotting (150 mA : 30 min)

Blocking (6% skim milk - TBST : 5 min)

Washing (TBST 5 min x 3 times)

Treating with first antibody (anti-#% protein, x 4.000
dilution : 30 min)

Washing (TBST 5 min x 3 times)

Treating with second antibody (Peroxidase-conjugated anti-rabit
[gG goat, x 2,000 dilution
: 30 min)

Washing (TBST 5 min x 3 times)

Coloring (diaminobenzidine)

Washing

Drying

Fig. 4-4. Flow chart for detecting ¥y protein by immuno-blotting.
All procedures were done at room temperature.
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Mol. wt.

( kDa)

57

SH=1819

2223

13

Fig. 4-5. Western-blotting of rice proteins.
Proteins were seperated by SDS-PAGE and then
blotted into the cellulose nitrate membrane.
Lane 1: the membrane stained with amido black 10B.
Lane 2; the membrane treated with rabbit anti-#

protein IgG.
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Table 4-1. Origin, relative amount of & protein. apparent amylose content and
the Amx of iodine complexes in starchy endosperm of rice varieties.

Amount. of Apparent amylose

Variety Origin Profiecsitimg content (%) 2’ A max (nm)
Glutinous

10 942 Japan 00 07, el
ORS8N Japan 00 523.7
LO 1244 Japan 00 524.9
LO 1164 Japan 08 526. 2
L0 187 Japan 2] 5201 2
HO 861 North China %4 5,/3] 5
HO 812 South China 31 D) 445
HO 885 South Korea Sl 58055
HO 869 South Korea 852 SRR
LO 1050 Japan Sd 531.0
LO 96 Japan S 531.4
HO 1268 North China ST 531.6
HO 878 South Korea S0 531.6
HO 829 South Korea 3Ll 5RING
HO 639 South China 38 531.8
HO 831 South Korea 4 1 532.3
HO 888 South Korea 4 1 58283
HO 1292 North China 4 4 )
HO 827 South Korea 4 17 533..5
L0 1575 Japan 4 8 5886
HO 952 South Korea 48 DBIOR.0
LO 491 Japan o k) 534. 4
HO 875 South Korea 6 0 586589
LO 639 Japan 6 5 536.8
HO 1252 North China 6 7 581782
LO 516 Japan 69 58178,
LO 110 Japan T8 I3
B0F 1551 Japan 78 925 )

Non-glutinous

HO 376 North Korea + L= () 5,45 )
HO 1348 South Korea + ISTS? 545.6
LO 1299 Japan Eis 191857 546. 5
LIOK 97 Japan s 1240 547. 1
LO 1302 Japan il 250 SIS
EOR 1155 Japan I 12). 1 e TR
HO 1324 South Korea i e 2 oAb
HO 1351 South Korea s 15252 547.5
LO 1291 Japan Gl 12.4 D4¥49
HO 380 North Korea G 1245 548. 1
HO 383 North Korea + 12.6 548.2
HO 1273 North China i 112, 0) 548.8
HO 1347 South Korea P eS8 549.2
LO 125 Japan Sin 13.4 549.7

(to be continued)
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Table 4-1.

Variety

LO 226
LO 138
LT
LO 1147
LO 216
LORAZS,
L0 502
LO 34
LO 637
LO 947
LO 839
L0 331
LO 344
HO 1346
LO 906
HO 1251
LO 65
Lo 28]
LO 143
HO 1341
HO 1356
LO 1142
HO 1250
LO 306
HO 422
HO 1378
HO 508
HO 414
HO 415
HO 1150
HO 1144
HO 1262
HO 1109

(continued)

Origin

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
South Korea
Japan
North China
Japan
Japan
Japan
South Korea
South Korea
Japan
North China
Japan
South China
South Korea
Taiwan
North China
South China
South China
South China
North China
South China

Endosperm mutant

EM 21
EM 72
EM 129

Kinmaze

1) #v protein was assayed by the western-blotting

- : not stained, + : stained as well as 'Kinmaze',

vy mutant
ae mutant
ae mutant

Amount of
k¥x protein®’

++++++++++H+ 4+

+
+

+
44 ¥

++
++

++

++
+ 4
+4
++
++
++
++
+4
++

+
+

(Original cultivar) +

Apparent amylose

content (%) 2’

13
13
13
14
14
14
14
%
16
17
17
18
18
18
19
19
19
20
20
20
20
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Coating (diluted antigen 0.1 m¢/well : 4 C overnight)

Washing (PBST : 3 min x 4 times)

Blocking (1% BSA-PBST : 0.1 m@/well : room temperature : 1 hr)

Washing (PBST : 3 min x 4 times)

Adding of first antibody (anti-#t protein, x 3,000 dilution
0.1 md/well: room temperature, 2 hr)

Washing (PBST : 3 min x 4 times)

Adding of second antibody (Alkaline phosphatase-conjugated
anti-rabbit IgG goat IgG., x 2,000
dilution : 0.1 m¢/well : 2 hr)

Washing (PBST : 3 min x 4 times)

Coloring (p-nitrophenyl phosphate : 0.1 md/well : 1~2 hr)

Stopping (3 M NaOH : 0.05 m/well)

Measuring (Absorbance at 405 nm)

Fig. 4-6. Indirect-ELISA method used for ¥t protein assay. All procedures
were done at room temperature except for coating.
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2.0

Y= 01704 + 0 0053x
1.9 r = 0.992%*

1.0

0 D-405

0 100 200 300

Protein concentration (ng/ml)

Fig. 4-7. The relationship between the concentration of purified #% protein
and absorbance at 405 nm in the indirect ELISA. Value is the
mean of three determinations * its standard deviation. The line
fits to a linear regression (Y = 0.1704 + 0.0053X, r = 0.992**).
** : Significant at the 1% level.
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Wx-M

— 30 ® ,E%(S -

= =0 954820 © P00 po

E% 1 pef) 87** ?;8'79+ a0y amylose axtender
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Re at ve amount of Hx prote n

Fig. 4-8. The relationship between relative amount of 4% protein and apparent
amylose content. Varieties were classified into two groups. Wx-H and Wx-M.

% : Significant at the 1% level.
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Table 5-1. Materials grown at different

temperatures during ripening.

Variety Origin Amylose type
HO 639 South China none (wt)
HO 829 South Korea none (wvy)
HO 842 Japan none (wt)
HO 508 Taiwan high (Wx-H)
HO 1144 South China high (Wx-H)
LO 226 Japan medium (Wx-M)
EM 21 vxr mutant none (wi)
Kinmaze Original variety medium (Wx-M)
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Table 5-2. Some properties of endosperm starches of glutinous rice varieties grown at different

temperature during ripening.

Temperature Apparent A max T.1.G.>> Alkali Water soluble

Variety amylose ¥x protein?’ spreading total sugars
(-C) content®’ (%) (nm) (-C) score?’ (%)
20 0.0 522.4 0 43 4 12l
HO 639 25 1 3l 526.7 47 4 9.8
30 4.8 93386 0 59 7. 1
20 0.0 524.6 0 42 5 15 &
HO 829 25 245 529.3 0 47 4 12013
30 4.7 DeI) 0 57 % 122N
20 0.0 522.8 0 39 5 14.0
HO 842 25 188 528.0 45 4 Y
30 Sl 531.6 0 59 10.8
20 0.0 518.8 0 41 25.18
M 21 25 0.0 524.17 45 4 18.8
30 859 51 0 55 2 17.0

1) Apparent amylose content was estimated from the A mx value.
2) x protein was assayed by the western-blotting.

3) Temperature at initiation of gelatinization

4) Scored by the method of Little ef a/. (1958)
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Table 5-3.

Some properties of endosperm starches of non-glutinous rice varieties grown at

different temperatures during ripening.

1T 116 655 =2
(-C)
58
60

65

60
65

48
52

Alkali
spreading
score?’

Water soluble
total sugars
(%)

Temperature Apparent A max

Variety amylose Ky protein?’

(+C) content®’ (%)  (nm)

20 28.6 578.1 .5
HO 508 25 27.6 576.3 N

30 27.6 576.3 il

20 30.0 580. 7 6
HO 1144 %0 %6 576.4

30 2759 576.8

20 17.0 556. 1.1
L0 226 % 1GAY 555. 0.7

30 Wl 545.

20 iG] 560.4 1.0
Kinmaze 25 1510 592.7 0.6

30 2.8 548.6 0%8

See the footnotes in Table 5-2.
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Table 5-4. Materials examined in relationships between
average temperature after heading date and

apparent amylose content.

Number of varieties

Glutinous Non-glutinous
Area gruop Wx-H group Wx-L group
South Asia &
Southeast Aisa 3, 78 3
Taiwan 0 2 4
South China 8 ) 12
North China 5 Sl Al
South & North Korea 67 50 83
Russia 6 50 315
Japan 1§28 20 618
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Fig. 5-1. Relationship between heading date and average temperature for 20

days after heading date at Fukuoka in 1984.
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**:Significant at the 1% level

n glutinous rice varieties (N=210).
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Apparent amylose content (%)
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Average temperature after heading date (20 days °C)

Relationship between average temperature after heading date for 20
days and apparent amylose content in non-glutinous rice varieties
of Wx-H group (N=312)

x*:Significant at the 1% level.
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**:Significant at the 1% level.
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