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Screening and Identification of Three Types of Soybean Lines Lacking Different
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210095, China;2. Agricultural College , Anhui Science and Technology University , Fengyang 233100, China)

Abstract: Improvement of protein components is one of the hotspots in the protein quality breeding of soybean. Soybean seed
storage proteins mainly consist of 11S globulin and 7S B - conglycinin. They determine the nutritional value and functional
properties of soy proteins. In the present study, natural mutants of subunit deficiency were used through pyramiding breeding
to produce new deficiency types. After screening with polyacrylamide gel electrophoresis (SDS -PAGE) , lines lacking A, + o’
subunits, lines only containing 8 subunit, lines only containing o + 8 subunits, lines only containing o’ + 8 subunits, lines
only containing 7S subunits, lines lacking A;A,B; subunits, lines with the lower level of A,A|, A, subunit and lines with the
lower level of B,,B, B, subunit, etc, were obtained. The lines lacking A; + a’ subunits, containing only ' + 8 subunits, and
containing 7S subunits could normally grow and develop as well as were stably inherited. The lines containing only 7S subunits
had the highest amount of total 7S while the lines lacking A; + o”subunits possessed the highest level of 11S. The variation
range for the 11S/78 ratio in the three new types was between 0. 14 and 1.27, while their growth period was between 105 and
111 d. All the three new types had almost the same hundred - grain weight. The lines lack of A; + o’ subunits had the highest
yield per plant of 55.12 g. The lines containing only a + 8 subunits had the lowest amount of protein and oil (57.6% ). The
order of protein contents of the lines were as follows: lines containing 7S subunits > lines lacking A; + a”subunits > lines con-

taining only o + 8 subunits. The order of fat content was as follows ; lines containing only a + 8 subunits > lines containing only

7S subunits > lines lacking A; + o”subunits.
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A (Type of lacking o’ + some of 11S components) ; lanes 1, 2: Ay + A;A| A, subunit deficiency; lane 3: A; subunit deficiency + low level of A,
subunit; B (Type of lacking total 11S components) : lanes 1, 2: line only containing « + 3 subunits (@ + 3 type) ; lanes 3, 4: line only containing 7S
subunits (7S type) ; C (Type of lacking some 11S components) : lanes 1, 2: Ay + A, A, A, subunits deficiency; lane 3: A5 subunit deficiency + low
level of A, subunit; lanes 4, 5: low level of A4 subunit; D (High level of 8 subunit) : lane 1: « + total 11S subunit deficiency; lanes 2, 3: o’ +a +
total 118 subunit deficiency; lane 4: a’ + a + A5 subunit deficiency and low level of A, A;, A, subunits; lanes 5, 6: A5 subunit deficiency and low level
of a’ +a +A, subunits.
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Fig.1 SDS - PAGE patterns and scanning profiles of soybean lines with different subunit contents
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Table 1 The polymorphism of seed storage protein subunits of soybean lines

%7 LR T L PRI
Type Inheritance stability Lane position
o +BERI(DZM) o +8 type AFaE Instable ID:yki& 1 Fig. 1D lane 1
BIERI(D %) B type AFaSE Instable 1D ykih 2,3 Fig. 1D lanes 2, 3

Ay Ay Ay IEEE SRR (D 265
Low level of AjA;, Ay, Az Instable B 1D JkiH 4 Fig. 1D lane 4
o o FHE(D 2E8)
Low level of @’ and ARAKE Instable 1D ¥kil 5,6 Fig. 1D; lanes 5, 6
Ay Ay Ay Ay TEEEBR Y o BRI (A )
Lacking A; + A, A, A, of o’ deficiency type FaE Stable P 1A ki 1,2 Fig 1A lanes 1, 2

Ay WG o BRI (A FA)

Ay +a’ deficiency s Stable I TA; 9kiE 3 Fig. 1A lane 3
a+B KM (B EM) a+p type Fa5E Stable & 1B 3kiE 1,2 Fig. 1B; lanes 1, 2
7S 9 (B 29) 7S type a5 Stable B 1B, 332 3,4 Fig. 1B lanes 3, 4
2.2 KEBREAMERMFIHED 1ISF 7S TEHA  AITATEGR K SR -F I Y 1S F17S 443
HEESESNH SV HEARRS 35 i, 5 RER 25 I HEAR R 5 ) 2 S

PR A A S RS . MRS R R AR LR (6 2) , 11S R 7S 40 S H:
SRR ] SDS - PAGE BERCHIKIE IR WA S R RA R IES M (K2 ~ K 4)
R2 KREMRMFIHERD 1IST 7S AR RETEBNSESH

Table 2 The content variation of 11S and 7S and their subunits of soybean lines

o T a T B A W2 P 7 TR T 7S 443 118 414}

a’ subunit @ subunit B subunit  Aj subunit Acidic subunit Basic subunit 7S component  11S component

118/78

HE AV/ % 6.97~36.91 7.67 ~44.11 7.5~71.89 2.02~9.16  2.61 ~57.79 0.82 ~74.41 23.4~96.29 0.82~76.11  0.14~3.19
Wz R/ % 29.94 36.44 64.39 7.14 55.18 73.59 72.89 75.29 3.17

A £ bRfEE 16.88 £0.68 21.19 £0.58 27.64 +1.08 5.46+1.58  22.24 +0.86 17.25 +1.44 54.44 £1.84  32.01£1.63  0.65=0.70
Mean + SD

L 37.37 29.76 38.27 33.16 39.04 57.75 27.76 57.57 76.56
CV/%

AV: Amplitude variable; R: Range; CV: Coefficient of variation.
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Table 3 Difference analysis on the content of 11S and 7S fractions and their subunits in three soybean lines
Fitihr MRMEWAE  BRMEEME 7SI IS4l TS+1S
. Ko W aWE UK . _
Statistical Acidic Basic 7S 118 Ay 11S/7S
) Type a’ subunit o« subunit B subunit ) )
index subunit subunit  component  component 7S +11S
HE 7S WAk
AT 14. 64 16. 14 17.69 0.00 11.32 48.47 13.29 61.76 0.28
Only containing 78S type
T R o B I
FHiE " oc-+,8 0.00 22.96 21.11 0.00 13.37 44.07 13.76 57.83 0.31
Average value  Only containing « +f type
As +a” WIEHK
’ 0.00 18.29 16.42 14.97 13.17 34.72 28. 14 62.86 0.82
Az +a’ deficiency
HE& TS Wi
e 21.21 21.93 23.08 0.00 16.45 62.95 24.80 73.52 0.57
Only containing 78 type
SYN] H RI2
BxE wath 0.00 26.58 28.46 0.00 18.43 52.64 18.43 68.86 0.40
Max. Only containing « + 8 type
Ay + o’ WG
’ 0.00 22.25 27.11 19.52 20.32 49.36 36.06 83.12 1.27

Ay +a’ deficiency
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Statistical Acidic Basic 7S 118 7S +118 118/78
Type @’ subunit o subunit B subunit
index subunit subunit  component  component  component
HE 7S WHE
9.84 8.26 10.22 0.00 6.14 36. 12 7.53 50.78 0.14
Only containing 7S type
=) e
BMA A& a+pWHE
PR 0.00 18.70 14.87 0.00 9.62 35.85 9.62 46.02 0.22
Min. Only containing « + 8 type
Ay + o AEBK
0.00 14.57 12.66 10.54 8.45 28.35 20.57 52.66 0.62
Ay+a’ deficiency
RS W3k
11.37 13.67 12.86 0.00 10.31 26.83 17.27 22.74 0.43
Only containing 7S type
W2 HE a+B K
PR 0.00 7.88 13.59 0.00 8.81 16.79 8.81 22.84 0.18
Range Only containing « + 83 type
As+a’ WHEBE
0.00 7.68 14.45 8.98 11.87 21.01 15.49 30.46 0.65
As+a’ deficiency
A& 7S WA
18.00 19.89 18.21 0.00 22.91 14.30 26.95 10.15 35.51
Only containing 78S type
ERAH s
JNHE QA )
Coefficient of " 0.00 10.84  16.42 0.00 23.27 10,83 2.4 .97 19.02
C
o Only containing « + 8 type
variation
Ay +o” WG
0.00 10.98 18.46 13.42 24.91 12.82 12.64 10.13 16. 69

As+a’ deficiency
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Fig.4 The growth period of the three new types of soybean lines (d)

AR )
! VE VC Rl R3 R4 RS R6 R7 R8
Name
H4 7S 3£ Only containing 7S type 7~9 12~15 38 ~40 50 ~54 55~57 59 ~61 67 ~69 80 ~82 93~97 105 ~ 107
H& a+B I Only containing a + type 7 13 38 55 ~56 61 ~63 67 ~70 82 ~84 95~97 105 ~ 111
Ay +o TIHEE: Ay +a’ deficiency 7~9 12~16 38 50 ~53 55 ~56 59 ~61 67 ~69 80 ~84 93~95 105 ~107
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Fig.5 The yield characters of the three new types of soybean lines
AT AR R HUpRRE
S Subunit type 100 - seed weight/g Single plant yield/g Seeds per plant
Name
o’ o B 118 Mean = SD Mean = SD  Max. Min. Mean+ SD  Max.  Min.
H & 7S WHE Only containing 7S type + + + 23.57 £0.46 43.55+4.77 51.55 34.39 193.21£1.36 217 176
H% a+B 3 Only containing « +8 type - + + 22.61 £0.14 30.90 £4.19 38.04 24.28 142+0.74 196 117
Ay +o’ WHEE Ay +a’ deficiency - + + + 22.92 £0.37 55.12+7.49 122.38 26.58 245.53£0.93 298 207
’
A& a+pUERM A& ISTERR Agta’ WRRRIR
Only containing @+B Only containing A ta’ deficiency
type 7S type
ES =#MEBXESMRMF E®RRIERT
Fig.5 The performance of three new types of soybean lines
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Table 6 Comparison of quality characters of three soybean lines( Mean + SD,n =2)

s A WEE EOAR Bl
AN .
N " Subunit type Oil content Protein content Protein + oil content
ame
o R s s /% /% /%
H4 7S .3 Only containing 7S type + + + - 22.3 +0.08 37.57 £0.17 59.87 £0.21
H4& o+ B . Only containing « + 3 type - + + - 23.27 £0.05 34.33 £0.34 57.6 +£0.37
A + o’ WG A; +a deficiency - + + + 22.17 £0.40 37.47 £0.46 59.63 +0.23
C RIS SRR AT R B
‘ 4+ 7or ° - indicate ‘present’ or ‘deficient’ .
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