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Expression of B-amylase Gene and Degradation of Starch Granules of
Germinating Rice Seed under Low Temperature and Submerged Soil Condition

Byeong Sung Yoon*' and Won Hee Kang*
*College of Agricultural and Life Science, Kangwon National University, Chunchon, 200-701, Korea

ABSTRACT : This study was conducted to determine B-
amylase gene expression and degradation of starch gran-
ules in the endosperm near scutellar epithelium of rice cul-
tivars under the submerged soil at hypoxia 18°C, which is
practically important condition for farmers in temperate
regions. In case of cv. Janghyangdo, accumulation of -
amylase mRNA was detected in the aleurone layer on the
ninth day after seeding. However that of cv. Suwon 287
and Norin 6 were not detected in the aleurone layer in sub-
merged soil(hypoxia) at 18°C. B-amylase of cv. Janghy-
angdo was synthesized de novo in aleurone cells not in the
scutellar epithelium. Degradation of starch granules in the
endosperm near scutellar epithelium of c.v. Janghyangdo
and Ginbozu, which have a strong B-amylase activity, was
greater than that of cv. Suwon 287 and Norin 6 with no B-
amylase activity in submerged soil(hypoxia) at 18°C. This
result may indicate that B-amylase gene expression and
degradation of starch granules of germinating rice seed
are related to the emergence of rice under the submerged
soil condition at low temperature.

Keywords : B-amylase, gene expression, starch granules, sub-
merged soil, rice germination.
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Aol &8 JeplA e 9 2878, AEE BE 243}
oA B-otdtAle] BAHE YehA e A7
(Koshihikari) 2 FE4f(Norin) 625 AF3l(Yoon 1997; Yoon
& Akita 2001), AZ Zx 2 18°Ce F5EY ZAdM 9
A7+ 223 FAE 4°C2] FAAOIA 57+ 3143 & Fig, 2
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3 S dvisieEor AEsI.
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Paraplast sections
!
Dewax in xylene and rehydrate
!
Proteinase K(45ul/150ml) for 30 min at 37°C
l
Wash with water
1
4% paraformaldelyde for 10 min
!
Wash with water
!
Acetic anhydride in 0.1M triethabolamine (10 min)
d
Wash with 2X SSPE
l
Dehydrate
1
Hybridization O/N 50°C
l
Wash with 4X SSC for 3X 10 min at 50°C
!
RNase A(20 mg/ml) in RNase buffer for 30 min at 37°C
l
Wash with RNase buffer for 3X 15 min at 37°C
1
Wash with 0.5X SSC for 2X 20min at 50°C
1
25% normal goat serum for 30 min at 30°C
l
Alkaliphosphatase-conjugated Anti-digoxygenin-antibody for 1 hour at 30°C
!
Wash with DIG 1 Buffer at 2X 10 min at RT
}
Color solution(NBT, X-P in DIG buffer 3) at 30°C
l
IXTE
l
Dehydrated
i
Mount with Eukit

Fig.1. Flowchart of in situ hybridization experiment.

GMA section (3 «m)
i
0.4% Orthoperiodic acid (30 min at 56°C)
I
Distilled water (2min x 3)

1

Schiff's regent (15 min)
l

Water (Smin)

J

Dry 20~ 30min at 56°C
1

Mount with Eukit

Fig. 2. Flowchart of PAS reaction.



M - SE2loiM mEAL pOole REIX WHiI SRS I niRe| TR 2 415

J

Fig. 3. Histological localization of B-amylase mRNA in the alenrone layer of three rice cultivars treated 9 days under the submerged soil
condition at 18°C (antisence probe). in situ hybridization was carried out on 10 pm thick section. Abbreviations, al:aleurone layer;
I: Janghyangdo; S: Suwon 287; N: Norin 6.
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Fig. 4. Degradation of starch granules in the endosperm near scutellar epithelium of 6 rice cultivars, Janghyangdo(A), Fortana 1-133(C),
Ginbozu(E), Suwon 287(B), Koshihikari(D) and Norin 6(F) treated 9 days under the submerged soil condition at 18°C.
Abbreviations; al:aleurone layer; se:scutellar epithelium.
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opdelA|e] Exdo] BYW AT Z=(Yoon & Akita 2001;
Yoon et al., 2001)°) W3 B-obdeiAe] fRAAle] B 7
£ A 9gAell AN A fHRte] WHo] B oL} A
2 - FFEYRAsM S Aol ROl popdaAle] &
o] Bolz] ik = 287590 in situ hybridization®]]
osiME BobdetA FHAte] Wo] Rolx] tth(Fig. 3).
Alde e 2784 BoldetA|e] E4do] Holx] ¥t
EM(©Norin) 6355 BoldeiAe] 074 wdo] Holx] sk
ThFig. 3). °] A= A7) Gl Qg 84 4 A3
(Yoon et al., 2001y} LAt o]Z& obdEA] EAdo] -4
Zpe] AAF G} 23 7FsA-S AAFIHYoon er al., 2001;
Saitho et al., 1996). THH vliubI|M Eol|A 9] Bopdeta]
Axle] wEe Holx] ¢gkth(Yoon, 1997; Yoon & Cho;
2001).
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o] ul-f HEHE Fig. 40 vepdoh
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FxZA0M potdetal 84S JepA] Ze 9 2878 2
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(Norin) 63, 32*]3]712] (Koshihikari)Z BIw3 A3} b5+
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et al., 1988; Daussant et al., 1994). ¢|Zio] sl HolA+=
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