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Proteasomes Involved in Seed Germination in Rice Aleurone L ayer

CHEN Wenyi, CHEN Huiping"

College of Life Science, Hainan University, Haikou, Hainan 570228, China

Abstract: Seed germination is a key link for plants to enter the vegetative growth stage. During the germination of rice
(Oryza sativa L.) seeds, the aleurone layers synthesize and secrete a series of acid hydrolases (such as a-amylase, pro-
tease) to degrade the storage substances in the endosperm and provide nutrition for the growth of rice seedlings. The
degradation of storage proteins is inseparable from the role of proteasome and protease in rice seeds. In order to explore
the involvement of 26S proteasome, 20S proteasome and its subunit PBA1 in the regulation of GA on the storage pro-
teins in the aleurone layers of germinated rice seeds, the rice hybrid Teyou 128 was used as the experimental material.
The activity of 26S proteasome, 20S proteasome and PBAI1, the transcription level of OSPBAL and the change of total
protein content were detected by enzyme-linked immunosorbent assay and real-time fluorescence quantitative PCR. GA
significantly promoted the degradation of storage proteins in aleurone cells and accelerated the germination of rice seeds.
When GA synthesis was blocked, the degradation process of storage protein in aleurone layer cells was delayed, thus
delaying the germination of rice seeds. Under normal culture conditions, the peak values of 26S proteasome activity and
208 proteasome activity in the aleurone layers of rice seeds appeared at 6 d and 7 d, respectively, while the OsPBAL
expression level and PBAT1 activity showed peaks at 5 d and 8 d. Further studies showed that GA could induce the ac-
tivity of PBAT1, 20S proteasome and 26S proteasome, thereby accelerating the process of seed germination. The 26S
proteasome activity inhibitor MG132 inhibited the growth of germinated rice seeds, but increased the activity of 20S
proteasome and PBA1. The above studies preliminarily revealed the role of 26S proteasome in GA regulating the deg-
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radation of storage proteins in rice aleurone layers and its effect on the germination of rice seeds.
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Tab. 1 Primer sequences used in this study
Hpe
A S SIS (5-3)
Accession . Vay
Gene Primers sequence (5'-3")
number

OsActin NM 001057621 F: TCTCTCTGTATGCCAGTGGTCGT
R: TCATAGTCCAGGGCGATGTAGG
OsPBA1 XM 015795772 F: GGCTCATCAATTATTGCACTG
R: GCTCCACGCTCTTGTATCG
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Kb FRATE] Treatment time/d

P<0.05

Different lowercase letters indicate significant difference among
treatments (P<0.05).

E1 AELGETHRKEMFKE (A) R
HMMERZEBRSE (B) T
Fig. 1 Changes of growth (A) and total protein contents
of aleurone layers (B) in germinating rice seeds
under different treatments
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P<0.05

Different lowercase letters indicate significant difference among
treatments (P<0.05).

B2 HEKEMFHME 26SEQEEFFE (A) R
20S EHERAIEM (B) Tk

Fig. 2 Activity changes of 26S proteasome (A) and 20S
proteasome (B) in aleurone layers of germinating rice seeds

JZ4iud PBAL G PERY R LSS OsPBAL 4% 5%
B AR R AL, 7E 1~5d, PBAIL J&PERERT
[ RE R T BTy, HEAESS 5 RIRBIEH — [
fE 6~7d, PBAL {GEHETRE, 55 8 REFHIM ETHHY
e, FHIRBE ANEE, ZIEEMRT 5 d TR
PR s BlJS, KAEWIA =M ) PBAT T
TR TR

DI 45 EH], OsPBAL Fik/KF-H1 PBAL
T PEBE Bl 7 0 & R A B i AR fk, PBAL W]
A LA ] 1] 11 77 QR s K R - 1 i & e
24 GA K GA & i &l 3 %t K FEHA#3 /= o 26S
FAME., 20S EQEER PBAL E R

wE 4A Fra, SXFRALL, GA AP S d i
KA = 268 R IA R IETET = T 9.97%
(P<0.05), 1fii GA A AW H17] Uni ZbHE 5 d WIfH
26S R BRI IE HEFEIR T 8.67% (P<0.05), [F]
BE, SXHIEALEL, GA AbHR 5 d BUKRERIRZE T
208 AR PBAL ITETES SRR T 17%
(P<0.05) f135.09% ( P<0.05), 1fi GA & S
F Uni AbFE 5 d J5, 208 25 A BHA R PBAT (3 M
M43 AR T 22.92% (P<0.05) il 24.93%
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Different lowercase letters indicate significant difference among
treatments (P<0.05).

B3 BIEKIEHFHIMER OsPBAL RiAKE
(A) % PBALEM (B) Tk
Fig. 3 Level changes of OsPBAL transcript (A) and PBA1
activity (B) in aleurone layers of germinating rice seeds
(P<0.05) (¥ 4B, & 4C ).
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ffiFH MG132 4bBE 5 d J5, KRR F A K BH
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Different lowercase letters indicate significant difference among
treatments (P<0.05).

B4 GA. Uni & 5d i 26SEGEEME (A ).

20sEHEEM (B) & PBALEM (C) £
Fig. 4 Activities changes of 26S proteasome (A), 20S
proteasome (B) and PBA1 (C) in aleurone layers of germi-
nation rice seeds treated with GA and Uni, respectively.
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(E) #n PBALEMX (F) KM
Fig. 5 Effects of MG132 on growths (A, B, C) and activities of 26S proteasome (D), 20S proteasome
(E), and PBA1 (F) of aleurone layers in the germination of rice seeds
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26S AW I mASIE R G s FE AR, fE
7T PBAL MEAFUK T &, R & A A
FRE PE RGNS TR 208 B A 3L PBEIL
22500 26S T A BHA B 418 SR R

R T ARSI 26S HE AT
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