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Gene Mapping and Character Performance of A Yellow-green Leaf Mutant
NJ9903-5 in Soybean
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( Soybean Research Institute, Nanjing Agricultural University/National Center for Soybean Improvement/Key Laboratory for Biology and Genetic Improve-
ment of Soybean ( General) , Ministry of Agriculture/National Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing 210095 , China)

Abstract: Leaf color mutants are specific experimental materials in the study of chlorophyll synthesis, degradation and photo-
synthesis and can also be used as a marker trait in crop breeding. The results of the study on a spontaneous yellow-green seed-
ling mutant NJ9903-5 showed that the young leaves from the opposite unifoliolate at VC growth stage to each trifoliolate ones
exhibited yellow and gradually turn to green till mature. The number of chloroplast in yellow leaves decreased with less and
loosely arranged stroma lamellae. Moreover, the contents of chlorophyll a, b and carotenoid significantly decreased. A large
number of variations of seven agronomic and quality traits were found in two F, populations from the crosses between NJ9903-5
and normal parents. The mutant F, plants had significantly low values of plant height, number of nodes on main stem, pods
and seeds number per plant in comparison with normal plants, while no significant differences were detected for 100-seed
weight, protein and oil content. Genetic analysis revealed that the mutant trait was controlled by a recessive nuclear gene des-
ignated as ygl. The gene was mapped in a physical interval of 366 kb region between SSR markers BARCSOYSSR_02_1445
and BARCSOYSSR_02_1477 on chromosome 2. Among the 36 annotation genes in the region, Glyma. 02G233700, a predic-
ted chloroplast membrane transport protein, was identified. Sequencing analysis showed that a deletion of G nucleotide at the
38 base of exon 1 was detected in the NJ9903-5, and the frame shift mutation of Glyma. 02G233700 can lead to a premature
termination of the protein translation.

Keywords: Soybean ( Glycine max 1. ); Chlorophyll deficient mutant; Morphological characteristics; Genetic analysis;
Gene mapping
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A, B: Opposite unifoliolate leaves; C, D: Leaflet of the second trifoliolate leave. Bar=1 cm.
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Fig. 2 Photosynthetic pigments contents of different young leaves in NJ9903-5 and its wild type ( WT)
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Fig. 3 Photosynthetic pigment contents of leaves on different position in NJ9903-5 and the wild type
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Fig. 4 Chlorophyll ultrastructure of the unifoliolate leaves in wild type and NJ9903-5
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Table 1
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Performance of 7 agronomic and quality traits between normal and mutant plants in two F, populations

Nannongl138-2 x NJ9903-5

Williams82 x NJ9903-5

2375 Fk Mutant IE# 4 Normal 275 Rk Mutant

PR Trait
1E Bk Normal
KR &7 Plant height /em 50.40 = 3.70
F 2879541 Node number on main stem 18.73 + 1.83
BB Number of pod per plant 32,00+ 8.8l
ORI Number of seed per plant 54,87 £23.00
TR 100-seed weight /g 12.78 + 3.30
HH & Seed protein content/ % 46.12 + 0.36
M £ 4k Seed oil content /% 18.28 + 0.69

38.80+ 3.61"" 54.67 = 5.01 4540+ 6.72" "
16.00+ 2.24* " 19.80 = 2.04 18.33+ 2.69"
23.07+ 9.07"" 43.33 +12.25 25.73+ 9.74* "
34.60 +14.97" " 77.67 £29.55 41.33+13.33 "
11.77 £ 2.33 10.22 + 2.20 10.67 + 1.83
45.54 = 0.48 42.13+ 1.56 38.83 + 0.88
18.14 = 0.46 20.20 = 0.47 21.48 £ 0.42

*L A RIERARAE P =0.05.0.01 K B2 RE,

B
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EH oSG AR E 1 % Williams 82, B &
1138-2 5 NJ9903-5 Z%38 F ik -0 14 3¢ B0 11 7 &
o, FRWHZ B R Ry Rt R . B R £
AP (F2) FERHE 15 x NJ9903-5 44, IEH# I
fakERR 53 Bk, BLk A 18 4k, &R AT & 1E
W BRI 3L Y ES () =0.04,P =0.95) , %t

, " " indicates significant difference at P =0. 05,0. 01 levesl by ¢-test, respectively.

ZA A 19 LRI F FARIEAT S AR I 58, 25 58 13 47
SIEEL6 AT R ELFF 6 2:1(x* =0.86,P =0.87)
SEPRIRL oy B M), T F, B S AR AR AT A 1) B BRAT
Y32 B 45 1. Williams 82 x NJ9903-5 Fl g 4
11382 x NJ9903-5 4145 F, BFASFF 4 3:1 940 B3 1L
(F22), Z5 L, HEW NJ9903-5 #Ah Ptk 32 A pa bk
BRI, Ar 44 0 el

*2 3MEEFLBEFHEIBLAINKER

Table 2 Segregation ratio and Chi-square test of normal to mutant plants in 3 F, populations

ke EREL IEHHREL RAEREL X fH P
Combination No. of total plant No. of normal plant No. of mutant plant X3 value P value

Bl 1 5 x NJ9903-5
71 53 18 0.04 0.95

Kefeng 1 x NJ9903-5
Williams 82 x NJ9903-5 500 379 121 0.13 0.68

B4 11382 x NJ9903-5

550 420 130 0.48 0. 46

Nannongl 1382 x NJ9903-5
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ygl EALIX B 36 Mk e o ARk S
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kG ia H A K, B RITRRELS Y, N
NJ9903-5 ¥ ## H! Glyma. 02233700 £ [H i) CDs
B, R4 SR Williams 82 484 B, NJ9903-5 58
ASARTE Glyma. 02233700 J& [ 1) 25—~ A1 b X 5,
L5 38 NI G R S BCR 13 {7 2R RS 2
AR s A TR T B S S BUE A MR R AT £ 1k, i
LIV T — L&A 12 AR A 108 88
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Fig. 5 Fine mapping of the yg/ gene in NJ9903-5
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Fig. 6 Gene structure and alignment protein of Glyma. 02g233700
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