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Fine Mapping of a Wild Rice Grain Width QTL-¢gGWS. 1
Using a Chromosome Segment Substitution Line
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Abstract ; In the study, one chromosome single segment substitution line ( CSSL) , CSSL182 which developed
from cultivated rice 9311 as the receptor parent and common wild rice ( Oryza rufipogon Griff. ) as the donor parent,
was selected for grain shape QTL identification. The CSSL182 has significant shorter grain width and lighter grain
weight compared with receptor parent 9311. We constructed a CSSL182/9311 F, population, one QTL associated
with grain width was located between RM447 and RM264 on Chr. 8 and then was named qGWS. 1. Using additional
molecular markers,2000 F, individuals and F; recombinant plants were detected and then ¢GWS8. I was finally fine
mapped to a 10 kb region. DNA sequencing found that 3 candidate genes were located in this region. The electron
microscope scanning showed that width of CSSL182's glumes cell was 16. 7% narrower than 9311’s, indicated that
the alleles from wild rice might control grain width by affecting glumes cell shape.
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Table 1 Information of test environments in which the experimental populations were evaluated

W' FiivAE b FiAE A 4 FEF0H ) R H

Environment Crop location Cropping season Seeding date Transplanting date
El b5t B F 40. 20°N, 115.51°F 2016 4 4-10 A 2016 44 A 28 H 2016 46 A2 H
E2 YL AL 32. 03°N, 118.47°F 2016 4F 5-10 A 2016 455 A 11 H 2016 4£6 A 13 H
E3 MG =¥ 18. 15°N, 109. 3°E 2015 4E12 A-2016 455 H  20154F12 A5 H 2016 41 A5 H

FZARHER G 30 d B, B B AHRHE RIS 25
d HHRL, PR HLAS & ATHE 16 cm x 26 cm, £:1T 10
P, FH D45 B A S8 3 R A B
1.2.2 MAREE 2R A KRS T
(FEJS 40 d) , B4R AR H 32 AR 600 ~ 800
G R Lo e E P P B g 7 /TR 7 N %
KH SC-G BT H 8h 2% Fh S Tk sl B4, 647
IKFEFRLAR S R T8 TR 5 R B A I o, ARy
MORNEAT 2 IRE R, BRI 150 ~ 200 FiFh+,
1.2.3 FxMAEYE S K. Kitagawa Oy
2, B CSSL182 F19311 WAE Y K AFI AL , 2o N A,
BEANE 43 R BRI Z) 5 mm KR SNE T
e W B ERTE] 24 h DA E SR A 95% 1) 2
St i, 2 SRR K PR AR L CO,
2 RBFASIMFEIES

Table 2 Information of the primers used in this study

I 55 a0 ORI | B 0 AN X A TR B w4 B
JIE 9K J 4 ] Hitachi S-4800 494 it 45 WA B 55 N
HNR B IR R WS B AN MK BRI SE B, FAA [
FE VR 7 J2 :89% LI 6% VK EFR 5% WL,

1.2.4 5|¥igit AW 2 FhorFastgis
O ARG I PR 7 5 R PR R . 28 1 Rk
SSR Aric, VRT3 Cornell F2EA G OB 5E R
LI K Gramene WY, 5 2 8 InDel #nic, RIED
2y 5E R B A | R 9311 1Y ¥ 5 45 B, 1
primerS 3PS TARICH 1T, WA 5 1 1E
Gramene 3l gEAT7E 2R HE X, 56 0F 5 BT 78 G2 (o AR (v
BRSO e PR A 514 AR AR
PSEA T 2 8%, e 2 B R 514
TERBRICHI (£ 2) .

Fric & pK

Marker name

FricJesy

Marker type

Jr BRI (bp)

Fragment size

EmGY

Forward primer

LG

Reverse primer

RM149 SSR 353
InDel 8-11 InDel 188
RM419 SSR 277
RM447 SSR 318
RM264R SSR 121
InDel 8-12 InDel 178
RM22814 SSR 176
RM22869 SSR 158
RM22891 SSR 160
RM23035 SSR 181
RM23078 SSR 196
RM22846 SSR 144
SL8.3 InDel 190
SL8. 2 InDel 195
RM22867 SSR 164
SL8. 1 InDel 165
RM22869 SSR 158

AACGATGACAACCTTACCGATGC
AACCATGAATGAATCCCTGA
GAGATGATGGTGATGGTGAACG
GTTATTCCGTTGCAACACACG
GTTGCGTCCTACTGCTACTTC
TGAATTGAACCTCCGTCCTC
GCAGGCGAGGTGGTTAGATTGC
CTTCTTGGCTGTGTGACTGAGTAGC
GTAGAGCAAGTTTGGCTCCTTGG
TTAAAGCTAGCCGTAGTACTCTCACC
CACAATTGATAGGCTGATCTGG
GGCTAAAGCCTCAGAGCCAACC
ATCTCGCTGCCAGACTTA
TTGGCATCGGAGTATCGC
TCAGATAGCACTCCCATCTCACC
AGTTTAGGCTTTGGATTG

CTTCTTGGCTGTGTGACTGAGTAGC

TCTCCAGACGCCTATACAAGATGC
TGCAACTGACATCCTGCAAT
GCTTGAAACAGCATGTCAATGG
CCACGGGAGTGTAATATAGGAATAGG
GATCCGTGTCGATGATTAGC
AGAACTGCACCACGAAGCTC
ATCTTCGACAGCGGCTGGAACC
GCAACACCACTCCTCCATGC
CACTGCACACTGCCAACTTATCC
GGATGGCATGCATGTAATATGG
TTAGAAGCTCTGTTTGGTCAGC
ATTTCGTTCGTTCGTTCGTTCG
TTCTACCGACACCCTCAT
AAACGCTCACCCAAACCC
AGCCTAGGGTTTACCAGGTTTGG
CTTGTCCCATGTAGTTCCCT

GCAACACCACTCCTCCATGC
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Fig. 4 The genotype and phenotype of recombinants in the interval of RM22814-RM23035
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Fig. 5 The scanning electron microscope detection of glumes cells

3 i

3.1 ¢qGWS. 1 Mt ENM R EN AR =0

KR A B R AR AR S KRS B9 i BA B . H
ATEL A K KRR S A 5 1 QTL PR v 5 7
e, R ERRIERE cw2" 65 ews TR L R
GW7') WS MUk Y s I UEAT T IhRERF ST . Ok
H B A= R 45 kL B8 1) SE AR D i . AR50
b B gL e A 4 R 5 R AR ] A8 M R R
BRI/ = B AU a3 AR EREE T A7 A
BAE AT, 7E 8 S ek e B0k [ B A R
HIRLTERY QTL-gGWS. 1,32W] qGWS. 1 JEAE A [F] 3R 55
TRaE AR SE QTL, qGWS. 1 IxZEfi T 8 5
YufaAFRiC RM22867 F1 SL8. 1 Z [ 10 kb [X[H], X
BN & A 3 ANk 3L K ORFI ( LOC_0s08g42360 ) |
ORF2(LOC_0s08g42370) ,ORF3 ( LOC_0s08242380) .
ZEM P RN 3 A SE R AE AN SE AR Z R34
AR S A R R R & B 5 R PR AR G
MRS, T —25 10 T AT 2 1 35K A DA S ik
R DI RBIGUE A S0 B 3 M BE L R S R AR IR i)

T 40 AR KRS B FP TAE & 1o, KRG
FER ™ b 0T BT A PO P A Oy T A KR

A, ITEEAESR KRR — AR, SR T KR KL
RIS R TAE— BV RRAS B R E RN A 1Y H
WA BT P R A B 5 KR 7= 1 0 [ B e R K
PSRBT, N S. K. Wang 25" B R VE T 8 5 YL A fk
IR S8 5 A B D GWS 15 3 S e (AR A 4R 5
P BYAEALEE D GS3 JRA BIAERAN 74 ShFhrh 45

LA I AL Tl T i R AN AR BN BE
fi Al Huabiaol o 845 1R 22 30— Lo fir ) 5 b7 F A
X QTL B4R —e, AR A W E 1B & A, 5
HE—E AR R ) B R KR A S R AR R AR
TRIE T LR B e R CSSL182 gk 5 A8 A1 Ak
9311 R MR I A oA, S BT A S5 AR (] 7 il A2
W oRE R SE R A 2 5, HOA R R I
2SN, K, FIH gGWS. 1 ] LL#EFT K F
AUt 5 TRT P 2l R 3 ek 2l A e oK A/ 8 6 s A1
LB N2 W ELIE W LA AR Ak, b 355 B R RS K
BUBBAL N T A8 7R R S A BT 9E R, R, R %)
2 PE R A b E RO 58 1 S 7 S5 P, ] LA
FE T B AR AR BER . CSSLIS2 M A R Bt
SR EA BT YU B S R A R —
AR, HEA SCH ARG TR SE IR 1) QTL
IR BAREF AR RS I ZR A 7 RS TR A
EAB R R E AR DR A S m X



142 MoY o fe

19 %

QTL, B A= A v A7 A8 K ik 1 550 AR 56 1 QTL i 15
KA R AR R K R YAl B v SRR AR R
S P AE A s R R (%) S TR A B T B A
KRG BRI S YT FE
3.2 gqGWS. I IFRLEE AR 72 M 5 40 A 2 iE HE

KRR SRS T Fr 4B A, HOB AR LR/
YRR/ EH FHES O e 1, R 2 R
Gl R TR 5= 4 O W O W /B e v 1
JERE IR TE , 55 2 b R 45 KRS 1R ) 4 i gk i
PR BE . 8 At X AT RS & B, ow2' ' 6Ssst
GWS"") T WS B[R ¥ Jei aod VA s e 440 M A 1) 240
JO&s H Pl KRR B8, 1T SRS )38 1k 3] 45 851 7 4
UL PR 8 R B 3R SIS X K A A Y P 5

FI I B 5 % CSSL182 F1 9311 AT Hise %
FE AN 58, K& B 9311 5T 40 i 1Y 7 2 98 B L
CSSLI82 1 16. 7% , X 5 — F ki AU () 28 fb FE A —
B, B4R qGWS. 1 FEH KA RL 58 1Y T 22 3l i
PPN T8 B SE BN, — 4 T AR o Sl
LR TR gGWS. 1 HEAT DIREIGAIE , f 5 o 1k
LSRG T qGWS. 1 ST FsT A A K 5 8 7
S LR/ IN R AR DG B PR R R X AR SR B T AR
KRG it J3 7 e AL o 5 R, S A 7R A S PR
T A S R T I R B A

Sk

(1] ABHLE 250 A0, 55 KR RFRL SN L 5T B2 i 17 14 38
fEWse[ )], L2 41,1983,10(6) :45-52

[2] Shomura A ,lIzawa T,Ebana K, et al. Deletion in a gene associated
with grain size increased yields during rice domestication [ J].
Nat Genet,2008,40(8) ;:1023-1028

[3] Xue W, Xing Y, Weng X, et al. Natural variation in Ghd7 is an
important regulator of heading date and yield potential in rice
[J]. Nat Genet,2008,40(6) :761-767

[4]  Jin J,Huang W,Gao J P, et al. Genetic control of rice plant archi-
tecture under domestication [ J]. Nat Genet, 2008,40 ( 11):
1365-1369

[5] Tanksley S D, McCouch S R. Seed banks and molecular maps:
Unlocking genetic potential from the wild [J]. Science,1997 ,277
(5329) :1063-1066

[6] Ali M L,Sanchez P L, Yu S, et al. Chromosome segment substitu-

tion lines:a powerful tool for the introgression of valuable genes

[10]

[11]

[12]

[13]

[14]

[15]

from Oryza wild species into cultivated rice( 0. sativa) [ J]. Rice,
2010,3(4) :218-234

Bian J M, Jiang L., Liu L. L, et al. Construction of a new set of rice
chromosome segment substitution lines and identification of grain
weight and related traits QTLs[ J]. Breed Sci, 2010,60 (4 ) .
305-313

Qiao W H,Qi L,Cheng Z J, et al. Development and characteriza-
tion of chromosome segment substitution lines derived from Oryza
rufipogon in the genetic background of 0. sativa spp. indica culti-
var 9311[ J]. BMC Genomics,2016,17 ;580

Tian F,Li D J,Fu Q,et al. Construction of introgression lines car-
rying wild rice( Oryza rufipogon Griff. ) segments in cultivated rice
(Oryza sativa L. ) background and characterization of introgressed
segments associated with yield-related traits [ J ]. Theor Appl
Genet,2006,112(3) :570-580

Song X J,Huang W ,Shi M, et al. A QTL for rice grain width and
weight encodes a previously unknown RING-type E3 ubiquitin
ligase [ J]. Nat Genet,2007,39(5) :623-630

Li Y, Fan C, Xing Y, et al. Natural variation in GS5 plays an
important role in regulating grain size and yield in rice [ J]. Nat
Genet,2011,43(12) :1266-1269

Wan X, Weng J,Zhai H,et al. Quantitative trait loci( QTL) analy-
sis for rice grain width and fine mapping of an identified QTL
allele gw-5 in a recombination hotspot region on chromosome 5
[J]. Genetics,2008,179(4) :2239-2252

Weng J,Gu S, Wan X, et al. Isolation and initial characterization
of GW5 ,a major QTL associated with rice grain width and weight
[J]. Cell Res,2008,18(12) :1199-1209

Wang S K, Wu K, Yuan Q,et al. Control of grain size, shape and
quality by OsSPLI6 in rice [ J]. Nat Genet, 2012, 44 (8) .
950-955

Wang S K, Li S,Liu Q,et al. The OsSPL16-GW7 regulatory mod-
ule determines grain shape and simultaneously improves rice yield
and grain quality [ J]. Nat Genet,2015,47;949-954

Kitagawa K, Kurinami S,Oki K,et al. A novel kinesin 13 protein
regulating rice seed length [ J]. Plant Cell Physiol ,2010,51(8) ;
1315-1329

Meng L, Li H, Zhang L, et al. QTL IciMapping: Integrated soft-
ware for genetic linkage map construction and quantitative trait
locus mapping in biparental populations [ J]. Crop J, 2015, 3
(3):269-283

Zhang L,Li H,Li Z, et al. Interactions between markers can be
caused by the dominance effect of quantitative trait loci [ J].
Genetics ,2008 ,180(2) :1177-1190

Burland T G. DNASTAR's Lasergene sequence analysis software
[ J]. Methods Mol Biol ,2000,132:71-91

SREIEE. FI > T hric il Bh e H AL M AR R QTL FZR&
KAFOE RIEFE [ D] BB APl R 22009

BkhE WS R KRR I GS3 7ER & B R
OS] S A E A, 2010,8(1) :59-66

Abe Y ,Mieda K, Ando T, et al. The SMALL AND ROUND SEEDI
(SRS1/DEP2 ) gene is involved in the regulation of seed size in
rice [ J]. Genes Genet Syst,2009,85(5) ;:327-339



	植物遗传资源学报2018-1期(优化)_部分137
	植物遗传资源学报2018-1期(优化)_部分138
	植物遗传资源学报2018-1期(优化)_部分139
	植物遗传资源学报2018-1期(优化)_部分140
	植物遗传资源学报2018-1期(优化)_部分141
	植物遗传资源学报2018-1期(优化)_部分142
	植物遗传资源学报2018-1期(优化)_部分143
	植物遗传资源学报2018-1期(优化)_部分144

