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Physiological and Genetic Analysis of a Wheat Lesion Mimic
Mutant Im452
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WANG Xiu-yuan', YUAN Jun-hai’, LIU Xiao-fen’, SUN Guo-zhong'

(‘Institute of Crop Sciences, Chinese Academy of Agricultural Sciences/National Engineering Research Center for Crop Molecular
Breeding, Beijing 100081;*College of Landscape and Ecological Engineering, Engineering University of Hebei, Handan 056000
*College of Agriculture and Forestry Science and Technology, Hebei North University, Zhangjiakou 075000)

Abstract: A naturally-occurring lesion mimic mutant /m452 was identified in the progeny of the near iso-
genetic lines derived from Xinong1376 x Kehan21. This study analyzed the development, physiological-biochemical
characteristics, agronomic traits, and inheritance of lesion mimic phenotype in /m452. The lesions were initially
visualized in the first leaf, with the color from white to tan, with striped and patchy appearance. With the development
of plants, the number of lesions gradually increased from leaf to sheath. The lesions seem temperature/light
sensitive, since leaves shaded can avoid or reduce their occurrences, and low temperature and strong light can
enhance the occurrence. Gained from the results of physiological and chemical assays, the lesions were
associated with burst of reactive oxygen species (ROS) , and reduction on soluble protein content and cellular
viability. The 1000-kernel weight of /m452 was significantly lower than that of its sister line g451 under either
field or greenhouse conditions. Genetic analysis showed that the lesion mimic trait of /m452 was controlled by a

single recessive nuclear gene. Collectively, these results provided the foundation for isolation of the target gene
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and deciphering its molecular mechanism in future.

Key words: wheat; lesion mimic mutant; physiological-biochemical characteristics; agronomic traits;

genetic analysis
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A: Two-leaf stage; B: Three-leaf stage; C: Tillering stage, scale bar=2 cm; D: Leaf sheath, the arrows point to the lesion mimic phenotype that

occurs on the /m452 leaf sheath; E: Leaf, the arrows point to the lesion mimic phenotype that occurs on the /m452 leaves. The scale bar in A, B, D

and Eis 1 cm
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Fig.1 Development and morphological characteristics of lesion in /m452

22°C/N5°C 29 °C/22°C

A:EYE(NL) ADEI (L) s B 3 RIOEREBRAE s C . 3FMELEE X[ 5 HUFIR =1 cm
A :Shading (NL,no light) and light (L) treatment; B: Three light intensities; C: Three temperature regimes; Scale bar=1 cm
B2 XBRILEEX Imd52 KmRE RN

Fig.2 Effect of light and temperature on the development of lesion mimic in /m452
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A: Tillering stage in field; B: Grain filling stage in field, the arrows point to lesion mimic that occur on /m452 sheath; C: Grain filling stage in

greenhouse, scale bar=5 cm; D: Grains harvested from fields, scale bar=1 cm; E: Grains harvested from greenhouse, scale bar=1 cm
B3 In452F0g451 TEHBFEEREKIER
Fig.3 Growth of Im452 and g451 in fields and greenhouse

F1 Im4527%0 451 FEHBEFRERNRZ R

Table 1 Agronomic traits of /m452 and g451 in fields and greenhouse

2855 ZEs W (em) AT EERL MK (em) T (g) FEREL
Environment  Materials Plant height  Spike number per plant Spike length 1000-kernel weight Kernel number per spike
HH 1] Im452 59.240.5%* 9.0+0.2%* 10.5+0.2 41.60+1.10%** 33.2+7.09

Fields g451 57.0+0.8 8.0+0.4 10.0+0.2 47.60+0.80 32.8+2.78

W Im452 52.6+0.60** 1.0+0%* 6.74+0.05%* 34.64+0.61** 16.4+1.95%*
Green house 2451 49.5+1.69 2.0+0.45 8.00+0.39 41.04+1.80 25.2+0.84

Bl N IEEARERE s *FORTE P<0.05 K-F- EZF R, #*FIRTE P<0.01 K 2R EE, T IF

Data are means + SD; * indicates a significant difference at the P<0.05 level, and ** indicates a significant difference at the P<0.01 level, the same as below

Im452
INZE AR HIRTIEE 1,55 2 5 3 FUEE 41 FRR=1 cm
The order from left to right is the first, second, third and fourth leaf of

gd51 F,

the seedlings, scale bar=1 cm
B4 FMEARTE Im452. 055 7 gdS1FF, K90 F
Fig.4 Leaves of mutant /m452, sister line g451 and F, at

fifth-leaf stage
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K43.77%, 25 B % (E 6) . LibaE R Imq52 TS PG 58 R AT 7 Mk 4 10 PRI B4 .

K2 Im4525 gd51 RZERIERS BEER
Table2 Segregation of hybrid offspring between /m452 and g451

G SRR TEH AL I3 BIRRER FeBEREL B 5 PAd
Number Total plants ~ Normal plants ~ Separation plants Lesion mimic plants Separation ratio x P value
2451 49 49

Im452 51 0 51

2451/lm452 F, 10 10

Im452/g451 F, 10 10

F, 465 355 110 3.2:1 0.448(3:1) 0.503
F,., 100 28 51 21 1.1:2:0.82 1(1:2:1) 0.6

ORI T ER 3 25 LU o 8L, 155 PR RS A 0 S g L

The value of y* columns is the y* of expected separation ratio, the data in parentheses is expected separation ratio
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= ., 48 (CIAEIE 555 0 132 3
. Yufe, SRS A R B e L g Yo

A': DAB staining, the arrows point to the site where lesion mimic occur, T}J:J:DN o Zliﬁﬂ: % E]/‘J Im452 %ﬁ ﬁfkﬁi;’%%ﬂg i;% E’F s
which are tan after staining; B: Evans blue staining, the arrows point SR HAMCIR AT I E AR . HEiE/NE JKEE.
to the site where lesion mimic occur, Whi:Dh ar'e‘_‘}‘)lue after staining Tuﬁ‘j%% *E%':F' %/‘TE@J E‘J;@% BE i”:j%% f%[él/‘] 2
S iRl DARITAE W NG I3 FRTHER P IR

Fig.S Histochemical stainings of /m452 and g451 . K . . R
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Fig.6 Catalase (CAT), superoxide dismutase (SOD), malondialdehyde (MDA ), hydrogen peroxide (H,O,)
and soluble protein (SP) between mutant /m452 and sister line g451
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