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Genetic Composition of Amylopectin and its Influence on Rice
Qualities in Japonica Varieties
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Abstract; The composition and structure of rice grain starch are two major factors which influence the grain
quality. In this study, we investigated the genotypes of 67 japonica cultivars using 17 molecular markers of amylopec-
tin synethesis-related genes. The results showed that all 67 japonica varieties carried the japonica allele Wx , GBSS I
SS II-2,and SS IV-1 had no recombination,and 13 locus had indica allele introgression with the frequency between
1.49% and 46.27% ,of which SS I gene had the highest introgression frequency. Stepwise regression analysis dem-
onstrated that 7 genes had effects on the 10 physico-chemical properties, of which Isa gene had effects on PKV,
BDV,CSV,SBV ,and PeT,while the other 9 genes only had obvious genetic effects on 1-4 characteristics. The re-
sults indicated that the functional differentiation had been occured on the ASRG locus which would provide useful
information for rice quality improvement.
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Table 1 Primer sequences of molecular markers used to amplify genes related to starch synthesis

514 Primer IE [ 514 Forward primer(5'—3") S 1519 Reverse primer(5'—3") FRic 2 Marker type
Wax GCTTCACTTCTCTGCTTGTG ATGATTTAACGAGAGTTGAA CAPS
AGPlar-1 GCGTGAACTGAACATCCATCT GGTTCAAGCCTTCAGGTCAG CAPS
AGPiso-1 TGGAATGGGAACTCTATTATTGG TCCCAACCTCTACCTTCAAATG CAPS
GBSSII-1 TTGCTGCGAATTATCTGCG ACCTCCTCCCACTTCTTTGC STS
ISA ATAGATGCTAATGTGATGTGGC TGGTATAGGCACAACCGTAGA STS
PUL-1 CCACCATTAAAGCATCATCAAC AGTTGTTATATTTTAGGATGGATGG STS
SBEI TGCTACATAACACGCATACAAAGT AGACAAAAGCGAAAGGTAATGAG STS
Sbe3 TCGGTCCTAATATTTTGCGCTG CCTTAACTTGACACCGAATCCG STS
Sbe4-2 CCATCACCTCAAATACATCACTC AGACTGGAATGCCCCTTAGG STS
SSI-1 GGTAGGGTAGGTCAATCTGGC ATAGAGAAGACAATGTGGCAACC CAPS
SSII-1-1 CACCCCACCGTTCTACTATGC TCCATAGTTTCATTGAGATTGCTC CAPS
SSII-2-1 AGATTTGAACTCAGGACTTGGTG TCTATGGGCTCTATCCTTACTAGG STS
SSII-3-1 CCAATACCGTAAACTAGCGACTATG TACAGGTAGAATGGCAGTGGTG STS
SSii-1-1 AAGAAGGGAAGGGAGTCAGC GCCATCTCCATTGCCAGC STS
SSI-2-2 GAACTTGTGCCTTAAGCTGACTG GGAATAGTAAGCCGAAGGACTT STS
SSIV-1 TTCACATGAAGGTTTTTG CATTTTCCTCAGTAGTAAGC STS
SSIV-2-1 CTTCTGATTGATGGTTGGTTGC GGAAGAATAATCTCTACTAGGTGGC CAPS
Indica ——

Japonica

E1 wx BEMSHEERRGN (PCR-Accl #Ri2)
Fig. 1 Genotype analysis on Wx locus detected by PCR-Accl marker
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Table 2 The table of japonica rice varietal genes recombination
i I S5 B PR i VTR 4507 e (K]
Variety Indica allele Variety Indica allele
THE 1 5 Ningjing 1 AGPlar'She3' SS I SS H-2° || #ifF 99 Zhendao99 SS I' SSM-2¢
B 6 5 Yujingd AGPiso’ UBH 1382 Siyangl382 SS It SS H-2
LM 288 Liaojing288 Isa’ Sbe3'  Sbed' SS I1-3' || iNEHE3 5 Wuyujing3 Ss It SST-2!
HE 1898 Nongyul898 Pul’ e KE 4003 Wanjing4003 Ss I SSM-2
RIZHE 8 5 Wuyunjing8 Sbel® SS IT-1° JBRHHE Guanglingxiangjing SS I SSII-2°
ERM 204 Yanjing204 Sbel’ H54% 4030 Nannong4030 SS I' SSII-2¢
i 99-2 Wu99-2 Sbel' 998-3 SS I SSHI-2
#4:1 Huangjingqing Sbel’ L4 9910 Yanxuanjing9910 SS I’ SSII-2¢
£ 1439 Yan1439 Sbel' 4545 3 5 Huajing3 SS It SSII-2
5K 5 % YanjingS Sbel A 99-8 Wuxiangd9-8 SS I' SSII-2°
£ 93538 Yan93538 Sbel’ REH 7 5 Wuyujing? SS I SSII-2°
27123 Sbel' RFEHE 9 5 Wuxiangjingd SS I SSII-2°
T1-56 Sbel R AHE 14 Wuxiangjingl4 SS I SSII-2°
FHAE 916 Zhendan916 Sbel ®F 2105 Wuyu2105 SS It SSIM-2¢
175 158 Zhendaol58 Shel'SS 1'SS I-3'SS HI-2 K 200 Xujing200 Ss It
R109 Sbel®  SS M-I BIKE 41 Nanjingd1 SS It
KA 075 Wuxiangd75 Sbel’  SS H-1° 948 39 Nanjing39 E
M1148 Sbel®  SS II-2° FH 9 5 Zaofengd SS It
P FE 687 Yangjing687 Sbel'  SSI' WA 97 Wanjingd7 SS I’ SSII-2¢
4R 4901 Yangfujingd4901 Sbel' A 15 Wujingls S§ It SS II-3" SS H-2°
££9910 Yan9910 Sbel’ SS 1% SS HM-1' SS IV-2' || #&%H 3 5 Xudao3 SS -2
FH# 9806 Fengjing9806 Sbel' Shed! #57% 8 5 Yandao8 SS IM-2¢
145 2 5 Huajing2 Sbel' RIZH 11 %5 Wuyunjingl 1 SS -2
Tk 8 %5 Ninghui8 Sbe3' HiFE 210 Zhendao210 SS -2

PFE 29 Yangjing29
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R254
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G 8 5 Huaidao8
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Sbe4’  SS I' SS H-2°
Sbe4’  SS I'  SS H-2°
Shed'  SS I' SS H-2!
Sbhed! SS m-2'
Shed!
Shed!
Ss It SS H-2
SS It S -2
SS It S -2
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izindica allele,j:japonica allele,t: the third allele,the same as below
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Table 3 The frequency of indica allele in each quality gene loci

S 8 KR (7 3 DR (% ) SEH {75 8 KR 3 DR (% )
Gene locus Introgression frequency for indica allele Gene locus Introgression frequency for indica allele
AGPlar 1.49 SS 1 46.27

AGPiso 1.49 SS IT-1 2.98

GBSS I 0 SS II-2 0

Isa 1. 49 SS 11-3 4.47

Pul 1.49 SS -1 1.49

Sbel 22.38 SS -2 43.29

Sbe3 4.48 SS V-1 0

Sbed 11.94 SS V-2 2.99
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Fig.2 The distribution of seve

ral quality traits in the japonica varieties
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Table 4 The genetic main effects of gene realated to rice amylopectin

LESON DAL (HOVEEY 9] T 56 A R e BB
Trait Gene locus Partial regression coefficient B T-test value P R?
AC AGPiso 4.802 3.546 0. 001 0.250
SSHI-1 1.082 2.339 0.023
SSIlI-2 0. 848 2.678 0. 009
GC Pul -2.110 -2.349 0.022 0. 206
SSI 0. 663 3.033 0.003
PKV Isa 663. 561 3.121 0. 003 0. 130
HPV AGPiso 361. 682 2120 0.038 0. 065
BDV Isa 479. 668 2.399 0.019 0.317
SSI -89.332 -2.224 0. 030
SS11-3 236. 103 2.019 0.048
CPV AGPiso 371. 409 1. 946 0. 056 0. 055
Csv AGPiso 626. 769 2.189 0. 032 0.199
Isa -943.231 -3.294 0. 002
SBV Isa -858. 600 -4.345 0. 000 0. 280
Pul 469. 400 2.375 0. 021
PeT Isa -0.536 -2.966 0. 004 0.119
PaT Pul 13. 833 8.222 0. 000 0. 666
SSI -1.063 -2.588 0.012
SSI1-3 7.058 7. 174 0. 000
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