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Abstract Resistant starch has important physiological functions which reduce blood sugar levels of people
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with diabetes, reduce bowel dysfunction and colon cancer incidence of a disease, provide energy and prevent
fat accumulation. In order to understand the genetic characteristics of resistant starch content in rice(Oryza
sativa L.), the content of resistant starch of reciprocal cross F, and F,, F..; was analyzed derived from high
resistant starch content variety Gongmi 3(indica) and low resistant starch content variety Nipponbare
(japonica). The results indicated that the content of resistant starch and the morphology of starch granule of
reciprocal cross F, were similar to their female parent, but their F, had no significant difference in resistant
starch content, the characteristics separation in F..;. So the content of resistant starch was significant by the
influence of maternal effect. Three pairs of SSR markers from chromosome 1 and 6 pairs of SSR markers
from chromosome 6 were screened possible linkage with resistant starch loci by bulked segregation analysis
of F.:; population of Gongmi3/Nipponbare. Three QTL loci(¢RS6-1, sqRS6-2 and gRS6-3) were detected by
QTL software. Among them, 20.3556% and 40.1349% phenotypic variation could be explained for the ¢RS6-2
and gRS6-3 of the total variation, respectively. Meanwhile, 1 epistasis effect was found between chromosome
1 and chromosome 6. The results demonstrated that resistant starch content was a quantitative trait controlled
by a few main genes and several minor genes, the interactions of non-allelic genes. The above results provide
theoretical basis for female parent choose of high resistant starch in rice breeding and make a solid foundation
for fine mapping of main effect genes which associated with resistant starch content.

Keywords Resistant starch content, Genetic analysis, QTL mapping, Gongmi3, Rice
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Table 1 The RS content difference of reciprocal cross F,

F... made between Gongmi3 and Nipponbare

SRA IR G
Parents and their crossing

HUPETER 2 5%
Resistance starch content
combinations

2K 35 Gongmi 3

H K Nipponbare
IEZAEF,

F. derived from

Gongmi 3 x Nipponbare
RAAEF

F. derived from
Nipponbare x Gongmi 3
IEZHAE Fre

F.., derived from

11.085+0.669A
1.338+0.087C
6.549+0.146B

1.535+0.175C

6.677+0.157B

Gongmi 3 x Nipponbare
RAZH A Fu
F...derived from

6.382+0.173B

Nipponbare x Gongmi 3

ANFIR S - BERIRTE 0.01 K BAH ZE 0 0
Different capital letters following the means indicate very
significant differences at P=0.01

E1 IK3SHBARBNF. BEEmEENSEMmES %
Figure 1 Frequency distribution of RS content in F.;
groups of Nipponbare and Gongmi 3

P1: HAHE; P2: 32K 3455 FL:EK 39 x H AR

P1:Gongmi 3; P2: Nipponbare; F1: Gongmi 3 x Nipponbare

T E (B 2A) 5 11 ZhoK 35 45 hLHH A e B RO TE 25
S ECECBE T LA AR 2, BORE 2 (8] 73
I, B PEBAR, B2 DI, DIEI AL R b R %
(E12B). HBIHTMAIR T LUAE 1, — 3 MEk Bk
AFAE RIS (1 22 5 110 A H ASHE D9 BEAS F) PO L
T BRE SR AW, ZIAKKIEEREZ (K
3A); LLIIK 3 5 N BEAR K R ERM TS 5K 35
FHIACL, 1 Fr B« ABRIE )y 3 (1 3B) . T A, iE

E2 HABARINK3IS®B)EMEAREERRE

Figure 2 Starch particles between Nipponbare (A) and
Gongmi 3 (B) under scanning electron microscopy

A: HRIE A RLTER BORLRE #1 70 ), 2 B4R R 2, ki
IR, DIEF D6 - T4 B: DK 35 A kL 1 iE
oy TURE T 254 A FLCBIE TR S DAAS RN R 4R 32, J0kE 2 1)
BB DR THOHLRE By oK = 2

A: The morphology of starch granule of Nipponbare was angu-
lar, more polygon, the starch granule was closely, and the cut
surface was smooth and level; B: The morphology of starch
granule of Gongmi 3 was blunt, most of them had an irregular
shape, the starch granule was dispersive, and the surface more
rough, it had more powder

B3 EXF(A)RRIZF(B)EHTABEFTRH

Figure 3 Starch particles of crossing F, (A) and anti-
crossing F, (B) under scanning electron microscopy

A UL ZRIE Ay BEAR 1) FOAFRLUE A TR A5 12 M v B, 234
WHITERE 2 B: M ATIK 3 S AR AR B IEMTES S
oK 3 S A AL, B A Bl L DABRTE N

A: The morphology of starch granule of F. which female parent
was Nipponbare was similar with Nipponbare, the characteris-
tic was angular,more polygon; B: The morphology of starch
granule of F, which female parent was Gongmi 3 was similar
with Gongmi 3, the characteristic was blunt and spherical
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Table 3 QTL RS position and effect, contribution value
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FERR SR E TR, BT AP b 5 X — PR32
B BEARARRIFEIIR R H AT, K B VIR s
FBIE FEAB A AR O A RIE 5 13 = 55 (1998) N Al AE
A2 LBV R £ R A I 5 R LR [R] R4 R AR
(] i Ji P2 DA RS 3 24 HY 5 Pooni 25 (1993)
WO E SRR & B A =R LB AL R IR 47
240 53 080N S ELAE RO 5 A 3 1 44 (1994) ¢
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S e o B A8 A% 20N A P SE N B 5 2 ik A
(1989) WA A e 7 JEZ 1) 8 A = 2 52 i 7L 3k DR R 4l

15k Chrl 6 S HAChrE
FR g /cM Frid PR /cM Frid
Distance Marker  Distance Marker
RM459 0 RM589
11.00 qRS6-1
23.06 RM1369
31.00 qRS6-2
38.58 RM588
9.32 RM5423
45.78 RM587
14.00 58.75 RM510
17.34 RM5302 96.00 RS6-3
a0 T7RM7269

B4 Ihk3SHHEARENF..8EH QTL I Ef Eird
QTL

Figure 4 The QTLs loci and epistasis QTLs for popula-
tion of Gongmi3 and Nipponbare

O QTL A 15 IAH L A QTL /B &S & A & s le2k v b
(A

O means QTLs loci; Bold line shows the position of the QTL
on the linkage map; Dashed lines shows epistasis effects

MIREQTL  Hetifk A A LOD A TURRE % T 5RE EAERR®
Traitand QTL Chromosome Position Interval LOD value Variation explained Additive effect Dominance effect
qRS6-1 6 11 *RM589-RM1369 2.9860 4.5925 0.9010 -0.5284

qRS6-2 6 31 RM1369-*RM588 11.5135 20.3556 2.1260 0.4571

gRS6-3 6 96 RM510-*RM7269 17.9606  40.1349 2.1129 2.0257

(1): QTL7EEBIE B BLRE RS (2): IE(HF RGBSR 5 DK 35, Bk B H A *: FREE B QTL &R (ARl
(1): The genetice distance of the QTLon the linkage map; (2): Positive means positive effect contribute by Gongmi 3 and negative
means positive effect contribute by Nipponbare; *: Indicates the nearest marker from putative QTL
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