i f{ Hereditas (Beijing) 2016 £ 11 B, 38(11): 1012— 1019 ‘
www.chinagene.cn TRkt

KFG “SeB” 5K glr3 38R AE 40T e L I 2 Ar

Kok, ER Y, MEAY, A, Teag i, zA

350002

=

350002

w N

350002

FE: AHB M RIL BB LE My B RSP 2 — ANt R R E LB RRR, EEFAGET, REAERTH
fF AR LR, ULEERM S M Nipponbare fu “H &” REMBIEN FA, WET A R AE, #EEZ
BREE®MEAMHETHEI, X3 Nipponbare f1 “H &7 REKREH KX ERRGZRZENETHEEH
H “t&H” hiak, #iz2tEY a4 h GLR3. F % F, ik, KH BSA %4 GLR3 T4 6 ik t,
#H— X Fp AR 417 NEE e B ORI AR BAT 0 TR AT, Kz EEALE InDel £7iE 1D27101 Fo
ID27199 = [, 5 FAFitAdFE ¥ A 0.1 cM, B 4RI 6y 4 22 47 B A JE 98 kb.

KPR AR K& BEN REER

Genetic analysis and gene mapping of the glabrous leaf and hull
mutant glr3 in rice (Oryza sativa L.)
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Abstract: We obtained a glabrous leaf and hull mutant from a population of radiation mutagenesis of an indica

rice cultivar R401. The mutant produced smooth leaves and hairless glumes under normal growth conditions. An F,

population was developed from a cross between a japonica cultivar Nipponbare and the glabrous leaf and hull mutant.

By investigating the performance of the F, population, we found that the mutant phenotype was controlled by a single

recessive gene, temporarily designated GLR3. Bulked segregant analysis (BSA) based on the F, mapping population

revealed that GLR3 is located on chromosome 6. By analyzing 417 typical glabrous leaf F, plants using molecular
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markers, GLR3 was mapped to a 0.2 cM interval between InDel markers ID27101 and 1D27199, and the physical

distance between the two markers is 98 kb. Thus we have mapped the gene GLR3, and our work will provide basis for

future mechanistic analysis of GLR3 function.
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Table 1 Molecular markers used for GLR3 gene mapping in rice
(kb) (5'-3) (5'-3)
RM528 SSR 26 555 GGAGGAGAACCATATTTGGCAAG AGCTTGGACCACTTTCAACACTA
ID26847 InDel 26 847 CTGCCTTCATCATAGTGGA GCTAATGGAGCATGATTTT
ID27038 InDel 27038 CGGGACCCAGAACAAGACC CGACCCTATCCATTTCCATCC
ID27101 InDel 27 101 TAGCTCCAACTGCATTCTA AATCAACCTAAACAGGGAT
ID27199 InDel 27199 TAGTTAGGCAGGTAGAGGC CAAAGACTGAAACGAAATCA
ID27405 InDel 27 405 TCCCAATTTTAGACTTTGT TGACGATATGCTCCTGTTA
RM20566 SSR 27 598 CTTCTCCTTGCCTGTCTGATCG AGGAGACGTTGCTGCAGTTGG
RM400 SSR 28 432 TTACACCAGGCTACCCAAACTCG TTGCTGAGTTCCCTCGTCTATCC
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Fig. 1 Leaf and grain phenotypes of wild-type R401 and mutant glr3
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Fig. 2 Genetic linkage map of GLR3 on the long arm of chromosome 6
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Table 2 Gene annotation of the 98 kb targeted region of the Nipponbare genome on the two websites of RAP-DB

and MSU-RGAP

RAP-ID (kb)

050690659100 27114~27117 OsSPL10 Similar to squamosa-promoter binding protein 1
050690659200 27123~27128 Intron maturase, type family protein
050690659300 27135~27144 OsVLN3 Similar to actin filament bundling protein P-115-ABP
050690659400 27148~27150 Protein of unknown function DUF231, plant domain containing protein
050690659500 27152~27153 OsGRX18 Similar to glutaredoxin

050690659600 27154~27156 Hypothetical protein

050690659750 27162~27162 Non-protein coding transcript

050690659800 27162~27163 Conserved hypothetical protein

MSU-ID (kb)

LOC_0s06g44860 27114~27117 OsSPL10 SBP-box gene family member, expressed
LOC_0s06g44870 27123~27124 Expressed protein

LOC_0s06944880 27126~27130 Type intron maturase protein, putative, expressed
LOC_0s06g44890 27135~27144 Villin protein, putative, expressed

LOC_0s06g44900 27148~27150 Leaf senescence related protein, putative, expressed
LOC_0s06944910 27151~27154 OsGrx_C4 Glutaredoxin subgroup I, expressed
LOC_0s06g44920 27154~27156 OsFBDUF34  F-box and DUF domain containing protein, expressed

LOC_0s06g44930
LOC_0s06g44940
LOC_0s06g44950
LOC_0s06g44960

27162~27163
27179~27179
27184~27190
27191~27194

Expressed protein
Retrotransposon protein, putative, unclassified, expressed
Retrotransposon protein, putative, unclassified, expressed

Retrotransposon protein, putative, unclassified, expressed

QTL 40.0% (qLH-6a) OsSPL10 OsVLN3
58.2%(qLH-6b) 6 OsGRX18 OsGrx_C4 OsFBDUF34 OsGRX18
QTL 14.5% (qHH-6) qLH-6b  OsGrx_C4
GA216 6 27 253 kb 33 B4 OsVLN3
K9D2D7D P-115-ABP
17.2 cM qLH-6b P-115-ABP (3]
GLR3  GL6 GLR3 36]
GLR3  GL6 OsFBDUF34 F-box F-box
[37] [38] OsS-
GLR3 6 98 kb PL10
RAP-DB  MSU-RGAP 5 SQUAMOSA-promoter binding protein-like(SPL)
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