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Cultivars or genetic resources with a black seed coat and green cotyledons are rich in lutein, which
can promote eye health, and anthocyanin, known for its numerous health benefits. However, mature
seeds also contain P34, 7S o' subunit, and lectin proteins, which are allergenic and degrade quality.

Here, we report the breeding of a new soybean line with a black seed coat, green cotyledon, and
free of P34, 7S o' subunit, and lectin proteins. A total of 157 F, seeds with black seed coats and
green cotyledons were selected by crossing a female parent with a brown seed coat, green cotyledon,
and lacking the 7S o' subunit and lectin proteins with a male parent with a black seed coat, green
cotyledon, and lacking the P34 and lectin proteins. The P34 and 7S o' subunit proteins were consistent
with a ratio of 9:3:3:1, indicating that they are independent of each other. From 14 F, seeds that
were recessive (cgylcgylp34p34) for both proteins, one individual F, plant (F3 seeds) with the desired
traits — black seed coat, green cotyledon, and lacking P34, 7S o' subunit, and lectin proteins— was
finally selected. The triple null genotype (absence for P34, 7S a' subunit, and lectin proteins) was
confirmed in random F3 seeds. The selected line has a black seed coat and green cotyledons, and
when sown on June 14 in the greenhouse, the maturity date was approximately October 3, the height
was about 68 cm, and the 100-seed weight was about 26.5 g.
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Table 1. Seed coat color, cotyledon color, presence or absence of P34, 7S o' subunit and lectin proteins for two parents (P1

and P2) used in this experiment

Proteins
Parents - - Seed Coat color Cotyledon color
P34 7S o' subunit lectin
21H(P1) Presence Absence Absence Brown Green
22B1(P2) Absence Presence Presence Black Green
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Fig. 1. Segregation of P34 protein in the parents and F, seeds
using by Western blot method. Arrows indicate the P34
protein of 34 kDa. P1: P34P34cgylcgyllele genotype,
P2: p34p34CgylCgyllele genotype. +, -: Presence or
absence of P34 protein, respectively.

Table 2. Observed and expected segregation of P34 protein
in 157 F, seeds derived from the cross of 21H
(P34P34cgylcgyllele) and 22B1(p34p34CgylCgyllele)

parents
Seed number 2
P34 x~ value »
Observed  Expected (3:1)
Presence 105 117.75
Absence 52 39.25 5:523 0.025-0.01
Total 157 157

Critical x* value at 1% significant level = 6.635
p<0.01 at 1% significant level
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Fig. 2. Segregation of 7S o' subunit protein in the parents and
F, seeds. Arrows indicate the 7S o' subunit protein of
72 kDa. P1: P34P34cgylcgyllele genotype, P2: p34p
34CgylCgyllele genotype. +, -: Presence or absence
of 7S o' subunit protein.
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Table 3. Observed and expected segregation of 7S o' subunit
protein in 157 F, seeds derived from the cross of
21H(P34P34cgylcgyllele) and 22B1(p34p34CgylC
gvllele) parents

7S o Seed number ¥ value
subunit  Observed  Expected (3:1) P
Presence 120 117.75
Absence 37 39.25 0171 0.9-0.5
Total 157 157

Critical x2 value at 5% significant level = 3.841
p<0.05 at 5% significant level
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Fig. 3. Confirmation of absence for 7S o’ subunit (A), P34 (B),
and lectin (C) proteins in mature seed of the selection
line (S) with black seed coat, green cotyledon and the
triple null genotype (p34p34cgylcgyllele). Arrows in-
dicate 7S o' subunit protein of 72 kDa, P34 protein
of 34 kDa and lectin protein of 120 kDa. C: Check
cultivar (“Chungja#3”- (P34P34CgylCgylLeLe geno-
type). +, —: presence or absence of 7S o' subunit, P34
and lectin proteins.
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Table 4. Segregation for P34 and 7S o' subunit proteins in 157 F, seeds derived from the cross of 21H(P34P34cgylcgyllele)

and 22B1(p34p34CgyiCgyllele) parents

P34 7S o' subunit Seed number X’ value p
Observed Expected (9:3:3:1)
Presence Presence 82 88.3125
Presence Absence 23 29.4375
Absence Presence 38 29.4375 6.137 0.5-0.1
Absence Absence 14 9.8125
Total 157 157

Critical xz value at 5% significant level = 7.815
p<0.05 at 5% significant level
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Table 5. Traits of selection line with black seed coat and green cotyledon developed in this experiment

Planting Maturing Stem height 100-seed P34 7S o Lectin
date date (cm) weight(g) protein subunit protein
Jun. 14 Oct. 3 68 Absence Absence Absence

Fig. 4. Appearance of F, plant (F; seeds) with black seed coat, green cotyledon and p34p34cgyicgyllele genotype (absence

of P34, 7S o' subunit and lectin proteins).
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