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Abstract

Abstract

With the improvement of people’s living standard, the requirement for rice is not
just for quantity, but also for quality. Chalkiness of grain is an important indicator for
evaluating the appearance quality of rice. Thus, studies on chalkiness are helpful to
improve the quality of rice. ZhenjiaB(ZJB) with low chalkiness and Zhenshan97B(ZB)
with high chalkiness were chosen and used as the parent materials. In addition,
several rice plants screened by grain appearance quality and SSR (Simple sequence
repeats) markers from BC;F, and BC+F, (derived from the cross between ZJB and ZB,
then backcrossed with ZB), were chosen as the high and low chalky materials. In this
study, proteomics technology was used to analyze the expression of grain protein
during grain filling stage. The main results were as the following:

(1) The result of grain chalkiness measured on two season materials was: in 2013,
the percentages of chalky grains and chalkiness in ZJB were 10% and 4%, while the
percentages in ZB were 80% and 30%. In the high and low chalky materials screened
from BC;F,, the percentages of chalky grain and chalkiness were 14% / 2.6% and
77% / 21%. In 2014, the percentages of chalky grains and chalkiness in ZJB were 3%
and 0.3%, while the percentages in ZB were 75% and 15%. In the high and low
chalky materials screened from BC-F,, the percentages of chalky grain and chalkiness
were 15% / 24% and 71% / 15%. The high and low chalky materials screened had
significant difference in chalkiness, which suggested that the effect of the screening
was good, and could be chosen for chalkiness studying.

(2) Materials in all periods of two seasons were analyzed by proteomics. The
results showed that about 500~800 spots could be detected on each 2-DE map, and
they mainly distributed between pl 3~9 and Mr15~120kD. The amount of proteins
reduced gradually during grain filling period, and the change was especially dramatic
in 12~24 days after flowering, then trended stably until grain maturity.

(3)Materials in all periods of two seasons were analyzed by differential

proteomics. The results showed that there were 4 differentially expressed



Abstract

proteins(D11. D19. D20 and D33) between high and low chalky materials. And their
expressions were all higher in the high chalky materials than the low chalky ones.
D11 and D33 were mainly the molecular chaperone proteins, and they played an
important role in the synthesis of other proteins; D19 and D20 were mainly granule
bound starch synthase I, and this enzyme was the key enzyme in the synthesis of

amylose in rice endosperm, and the lack of it leaded to the lack of amylose.

Key words: rice; chalkiness; proteomics
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Figure 1-1 Chalky and non-chalky rice grains
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Table 1 Mapped QTLs associated with chalkiness in rice

ERVN A= PCSEREN Pric X [f] RN A S LR
Trait Locus Chr. Interval Population Parents Reference
FEHkiE  gPGWC-la 1 R210-C1211 I BIL H A< I /Kasalath Li et al®@
gPGWC-1b 1 C2340-C1370 QN CcssL Asominori/IR24 Wan et all?"!
qPGWC-3 3 C63-C563 I BIL H A< I /Kasalath Li et al®@
$1513-S10251 (/1) CssL j#'t/Kasalath Zhou et al®®
qPGWC-4 4 C1016-C445 (/1) CSSL #Ht/Kasalath Zhou et al?®
gPGWC-5a 5 RG360-C734a A Fy g 2l 97/M 1% 63 Tan et al'!
R830-R3166 Qi BIL H 71 /Kasalath Li et al*!
gPGWC-5b 5 RM598-RM3351 am) 1L T A A PIES-E
gPGWC-5¢ 5 RG528-C1447 A Fy g 2l 97/M 1% 63 Tan et al'!
gPGWC-6a 6 R1962-C191B a/m BIL H I /Kasalath Li et al®@
Wx--C226 QAN Fa g 2l 97/919% 63 Tan et al®!
R2869-51084 (/1> CSSL j#'t/Kasalath Zhou et al®®
gPGWC-6b 6 C2147-C1478 I BIL H I /Kasalath Li et al®@
R1952-G200 (/1) CsSL j#'t/Kasalath Zhou et al®®®
qPGWC-7 7 R1245-R1789 A/ RIL 2l 97/9 1% 63 Tan et al'!
gPGC-7.1 7 7038-7042 (/1 DH Samgangbyeo/Nagdongbyeo  Qin et al®®
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gPGWC-8a 8 RM2344-RM38 am) 1L R SR B A X 5K 3]
gPGWC-8b 8 G187-RZ66 (113> DH EHE 8 BIH A 17 He et all?®
R727-C347 QI BIL H AH /Kasalath Li et al®™”

G1149-R727 (J/1) CSSL Asominori/IR24 Wan et alf?"!

qPGWC-9 9 XNbp36-XNpb103 QD CSsL Asominori/IR24 Wan et al®?”

RM296-RM216 W) 1L R 0 T A X5 B

gPGWC-10 10 R2625-C223 A Fy g 2l 97/9 1% 63 Tan et al'?!

C1286-R1877 (/1) CSSL f't/Kasalath Zhou et al??®

qPGWC-11 11 RM20B-RM6085 amd 1L S0 B A PIESE o
gPGWC-12 12 CT462-RG574 (113> DH EHHE 8 BIH A 17 He et all?®
C1336-R642 QI BIL H A i /Kasalath Li et al®”
RZ397 (/W) BC3F1 V20A/ glaberrima Li et al®@

RM5568-RM453 W) 1L R 10 T A X5 B
ESSNIpA gACE-1 1 C1211-C955 Qn BIL F AHi /K asalath Li et al*!
gACE-2 2 G1340-R459 Q) cssL Asominori/IR24 Wan et alf?"!
gqWCA-2.1 2 RM492-RM324 (/1> DH  Samgangbyeo/Nagdongbyeo  Qin et al 4
gACE-3 3 C1488-C63 Qn BIL Fl AH /Kasalath Li et al®!
gACE-5 5 R372-R1436 Qn BIL H AH /Kasalath Li et al®!
gACE-6 6 R2147-C1478 Qn BIL H AH /Kasalath Li et al*!

gACE-8 8 RZ617-G2132 (11> DH FEHE 8 SR AR 17 LK 2
G1149-R727 () CssL Asominori/IR24 Wan et all?"!

gACE-9 9 XNbp36-XNpb103 Q) CssL Asominori/IR24 Wan et alf?"!

gACE-11 11 ATT42B-RG98 (113> DH FEHE 8 SR A 17 LK 2

GACE-12a 12 CT462-RG574 (113> DH FEHE 8 SR AR 17 LK
gACE-12b 12 R2078-G2140 Qn BIL H AH /Kasalath Li et al*!
EOE gDEC-1a 1 R210-C953 QN CssL Asominori/IR24 Wan et all?"!
gDEC-1b 1 C2340-C1370 QM CcssL Asominori/IR24 Wan et alf?"!
gDEC-2 2 G1340-R459 QM CcssL Asominori/IR24 Wan et alf?"!
gDEC-3 3 C1488-C63 Qn BIL H 1% /Kasalath Li et al®™”
gDEC-5 5 R830-R3166 Qn BIL H 1% /Kasalath Li et al®™”
(DEC-6a 6 R1962-C191B Qn BIL H 1% /Kasalath Li et al®™”
gDEC-6b 6 C1478-R2171 Qn BIL H 1% /Kasalath Li et al®™”

gDEC-8a 8 RM2344-RM38 amd 1L T 30 B A PIESE
gDEC-8b 8 G1149-R727 QN> CssL Asominori/IR24 Wan et al?”!
G187-RZ66 (1/3) DH EE 8 SR 17 He et al®

gDEC-9 9 XNbp36-XNphb103 QM CcssL Asominori/IR24 Wan et alf?"!
RM296-RM216 (W) IL R A A A Li et al®™”
gDEC-12 12 RM5568-RM7003 (W) IL R A T A A Li et al*!

va SO NN NI LV 8711 B 17 N 7 S s 2

Note: I, Jand W were indica ,japonica and wild rice.

A TSI B <2l 97B 1) Fp BEAA, SRR (1 A i o
W BFERAC, RLYE . KO KR R EEGEAT T 0 5 QTL &AL,
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