rh E K AR (Chin J Rice Sei) s 2016, 30(3): 239—246
http://www.ricesci.cn

DOI: 10.16819/j.1001-7216.2016.5176 239

KEERTERTE wy3 WEEMERETE AL

KEMR® EHRFT OKWE AR DEm KEW HRF FEEL Mg
M K2 YL A VR 0 15 A B o S0 2/ S0 R A ) D) e 2 TR AL 2 5 S0 22 L Y095 0 2250095 # JLHSE —1E & » BB R
A s E-mail:sztang@yzu.edu.cn)

Characterization and Gene Mapping of Lesion Mimic Mutant wy3 in Rice

ZHANG Hong-Gen® , WANG Mao-yu® , ZHANG Li-jia, HU Ya, MA Jia-qi, ZHANG Yi-fan, TANG Shu-zhu* ,
LIANG Guo-hua, GU Ming-hong

(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province / Key Laboratory of Plant Functional Genomics ,Ministry of
Education , Yangzhou University , Yangzhou 225009 , China; ¥ These authors contributed equally to this work; * Corresponding

author s E-mail :sztang@ yzu.edu.cn)

ZHANG Honggen. WANG Maoyu, ZHANG Lijia, et al. Characterization and gene mapping of lesion mimic mutant
wy3 in rice. Chin J Rice Sci, 2016, 30(3): 239-246.

Abstract: A lesion mimic mutant wy3 was obtained from the progeny of a japonica variety Wuyujing 3 by natural
mutation. The lesions were first observed on the leaves at the seedling stage, then spread gradually to the whole leaf at
the initial tillering stage. Compared with the wild type(WT), the plant height, the number of effective tiller, panicle
length, grain number per panicle and seed setting rate of wy3 were reduced significantly. The shading assay showed
that the lesions on leaves of wy3 were induced by natural light. Compared with the wild type, the photosynthetic
pigment and the net photosynthetic rate of wy3 were significantly reduced, but the SOD activity, POD activity, CAT
activity and MDA content of wy3 were significantly higher than those of WT. Trypan blue staining experiments showed
that there were a large number of dead cells in the mutant lesion. Genetic analysis suggested that the phenotype of wy3
was controlled by a single recessive nuclear locus, and the target gene was mapped between markers W2-17 and W2-18
with the physical distance of 28 kb on chromosome 2. Sequence analysis revealed that the mutated gene in wy3 had a
single nucleotide deletion at the 375th in CDS of LOC_0s02g02000, resulting in a premature termination of translation
of the target gene, which is an new allele of OsHPL3.
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Fig.1. Phenotypes of wy3 and wild type( WT).
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*1 REGENHLEBPRZEFSHR
Table 1. Performance of agronomic and yield traits of the mutant wy3 and the wild type( WT).

s e wK G BHRK Wk ¥ TR
)M/H Plant height No. of Panicle length Seed-setting Grain number Grain length  Grain width 1000-grain
Materizl /cm tillers /cm rate/ % per panicle /mm /mm weight/g
wy3 56.94+0.6"" 3.54+0.6"" 14.84+1.2" "  79.0£0.1" 89.64+6.8"" 7.5+2.2 3.4x1.4 26.54=0.56
wWT 87.54+0.5 10.0£1.7 16.6+£0.8 98.3+0.1 123.64+11.0 7.34+2.8 3.3+0.9 26.8510.62

CRIRTE 0.01 KT ERRE. TR,

* " denote significant difference at 0.01 level. The same as below.

x2 REFEwy3 MBLEBHRAAEREERE
Table 2. Pigment contents in leaves of wy3 and wild type( WT).

) HagE a = LR bR _ ) KW PRI E
Rk 4¢3 a/b .
Chlorophyll a content Chlorophyll b content Carotenoid content
Material Chlorophyll a/b
/(mg+g ") /(mge+g ") /(mg g ")
wy3 1.2840.09"" 0.274+0.11"" 4.6840.13"" 0.154+0.11°"
WT 2.2840.03 0.99+£0.08 2.3140.07 0.5940.04

(K 2), A RERY, WM A EZ ARG IW
5538 G AT DL BH 1k 3% 98 2 B & AR
HEYHL
23 MERGETHK

Sy BEW 38 2k X 5 A (R Y A R i S R
WM ELSRATLEH, ARG R a 5 E
b FZEHE MRS R B EMTE AR AR
a/b HAH 35 & TP AE R, B R AR K wy3 S —
AN ISR B G I (R 2)
24 REWNAXSIERANZE

AR I SR AR R wy3 RN A RGO A
SR FEEOLEER P, RALRE (G ZE
FROT ORI COL VR E (C) o T 78 % B 1 58 48
Rt 2R B ] 2, B K wy3 FRNAS AT P G,
T FCi 4 NS5 8EACT B AR CGR 3, Ul 2k
g D 1Y) A T BB AR O R T B AT
25 REGMHRHAMETETE

A— T wyd s B & % A BE S MBI 15 d U5 5 C— Bk M B ik AR 5 W e €077 36 368 9 A8 R B 7 A A i o
S 7 dJFs D— B A TR, 2 EmmY e, AR R

A, Leaf of wy3 before shading; B, Leaf without lesion after shading fﬁirfzkiiﬁﬁ@ , Zﬁﬁjﬁﬁé%é ,iﬁ%ﬁﬁzﬂ D‘I‘H‘%
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ig. 2. Effects of shading on wy3 leaves.
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Table 3. Photosynthetic parameters of wy3 and wild type( WT) at the initial tillering stage.

HoOLa R ZE i R SILFE HalEl CO, ¥ B
Ok .
P, G, C,
Material
/(umol * m % s ") /(mmol * m * s ") /(mol*m *s ") /(umol * mol™")
wy3 14.164+0.27"" 193.274+10.10" " 0.1340.02" " 2.76+0.23""
WT 22.46+0.29 276.96+6.30 0.6640.08 8.9340.43

3 REEISTwy3 HAHWEMELERN
Fig. 3. Trypan blue staining of leaves of the mutant wy3 and wild type
(WT).
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Fig. 4. Physiological characteristics of the wild type(WT) and the wy3 mutant during the tillering stage.
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Table 4. Polymorphic STS markers developed in this study.
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EmGHY

Reverse primer (5'-3")

Fric ALY
Marker Forward primer (5'-3")
W2-10 GAGATGCCAGGAGAATGA
W2-17 AAATCTGGACCTGAAAGT
W2-18 GCCAGCGAGAAGAAGAAG
W2-3 GCAGCACGGACTACAAGA
W2-13 TAGTGTCGCCCCTTTTAA

TGTAGCTGAGGGTTTGATA
TTAGGGAAGATTCTCAAA
GAGGATGTGGTCGGGTGT
CAATTCTGCCATGACCAA
CATCACAGCAAACAAGCA

RMI2317 RM3340 RMI12339 RM12348 RMI12368
A
[ 1
/ T n=1099
¥ T
B RM3340 W2-10 W2-17  W2-18 W2-3  W2-13 RM12339

|
@ © O O gy G5 (I

reg

C APO04769 AP004752 T

(LOC_0s02g02000)
ATG TAA
D | 375 bp 920 bp
wy3 e ——>CC BT ILTAG

A— LRI 26 8 s B— & A BORS 4l 52 0 s C— 7 3t ik P9 4y 2 I
i D— B AR S

A, Primarily mapping of target gene; B, Fine mapping of target
gene; C, Physical map of genes; D, The mutation locus of target
gene.
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Fig. 5. Mapping of the target gene in wy3.
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