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Variation of protein subunits of soybean germplasms of different eco-types

in Shanxi

WANG Yanping, LI Guiquan”, GUO Shujin, WANG Peng
College of Agriculture, Shanxi Agricultural University, Taigu, Shanxi 030801, China

Abstract; Soybean protein is an important source of edible protein. The components of subunits of soybean protein not only
directly affect the function of soybean, but also affect the nutritional characteristics of soybean, thus affecting its application
value. There were many reports about the soybean germplasms with 118 glycinin and 7S conglycinin and the relative content
of their subunits, however, there is no research report on the components and contents of protein subunits of soybean
germplasms in Shanxi ecotypes. In this study, 57 soybean germplasms of different eco-types from Shanxi Province were
tested. pH gradients were set to analyze the total proteins of the same soybean germplasm (51 x57) precipitated in different
pH values by SDS-PAGE electrophoresis, determining the best pH value (pH =4.6) precipitating storage proteins. Based
on the analysis above, various main subunits of 11S glycinin and 7S conglycinin were separated and relative contents of
11S, 7S and their subunits were acquired by Quantity One 4. 52. The results showed that among the components of 7S, the
subunit B possessed the highest average relative content, which was 15.97% ; among the components of 11S, the subunit
BS possessed the highest average relative content, which was 44. 76% . The relative contents of the same subunits of
different eco-types soybean germplasms showed wide variation. The subunit § had the highest variation coefficient and its
variant range was from 7.32% to 21.71% , its variation coefficient amounted to 17.46% . The subunit BS had the lowest
variation coefficient and its variant range was from 36. 65% to 51.86% , its variation coefficient was only 5. 65% . The
average value of the 11S/78S ratio of soybean ecotopes in Shanxi was 1.78, standard deviation was 0.33, the variant range
was from 1.46 to 3.45 and the variation coefficient was 18.55% . The 11S/7S ratios were mostly distributed between 1. 50
and 1.99, there were 43 germplasms in the range. There were 5 germplasms whose 11S/78 ratios were lower than 1. 50 and
there were 4 germplasms whose 11S/7S ratio were between 2. 00 and 2. 50. Subunits components of different soybean

germplasms possessed variations on the relative contents and absence of different subunits, which indicated that there was

HEWE : MR ST B0 H (2006BADO1 A4 ) ; 1L T4 BHH Bl ¥ B0 H (20080311007-1)
s B #3:2010-06-01; 21T B #3:2010-09-06
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abundant genetic diversity in soybean germplasms in Shanxi ecotypes. Correlation was found among various subunits, also
between the subunits and 11S and 7S. 11S was extremely negatively correlated with 7S(r= -0.998"" ). 11S, 7S and the
11S/78S ratio were not correlated with protein and fat. This result showed that there was a small feasibility to cultivate higher
protein or higher fat soybean varieties by selecting higher relative contents of 11S and 7S, and higher 11S/7S ratios of
soybean germplasms. It was revealed that the contents of subunits of soybean proteins varied depending varieties and their
origins. We discovered four excellent soybean germplasms of natural mutatation in this study, they are respectively SN-Z420
(lacking lipoxidase ) , Luliang Local variety ( extremely low content of subunitB), Jinhan125 x 9886083-1 (low content of
subunit A3), and 6001 x Jinpin55 ( the highest value of the 11S/7S ratio) , which would provide the foundation of research
on component and variation of protein subunits of soybean germplasms, analysis and mechanism of genetic variation of
protein subunits in the ecotopes of Shanxi and loess plateau, and breeding programmes for excellent soybean varieties and

food-processing with important germplasms.
Key Words: Shanxi; soybean; germplasm; protein subunit; variation

KGR EATEY , HFPRE A A e — e 40% AiA . KOGAPREER 11 RS Rl 7 i RAS ) A 25
SMARFEMAR? . RAETTE R B K OB R IX AR 155 118 7S F1284 FiH 4y X O SR Z IBFR &
frEsz L R EHCEE (M 2 7S M11S 4UAL, 5 KRG AR 70% 2470 ARYEBRAL R A R [ Al 7S
K550 3 AL B K EEREE A y-FE K G BRE AR 7S BRE 1, Hoh Bk KEERE A R R BB
X, i o’ (MW-72000) .o (MW-68000) B (MW-52000)3 FilF FE2H ¢ . KT 118 3R 77T 23 0 e X Js
FIGR: DX IR 43 , B DX 5 58 Oh 34. 8kDa,, Bt X353+ 4 19. 6kDa, H i RME TV IEA Ala( MW-
38000) .A1b(MW-38000) ,A2( MW-38000) ,A3( MW-45000) A4 ( MW-38000) .A5( MW-11000) , Gl IV JE A
Bla(MW-19000) .B1b(MW-19000) .B2( MW-19( H10) .B3(MW-20000) .B4( MW-19000) , B 1 T1PA B k45 A
T U R AR BB X ) AR L Cai S5 BFSTHR L 11S T 7S WA B2 K G AR RIEREE G SEI , JCoREE
SEIXE 175 P E K G SRR R 11S/7S AT 4 R, 11S A 7S Y& B B E A (r = -0.95)
11S/7S HAEFE R} 0. 77—4. 67 , FF 55 1 1y AARBR B AR MR, Kitamura 51 % 1700 13 K &R0 HE
AR M s R, 11S/7S H(EE R 1. 12, R LB IR (Keburi ) AR E E (72 503)2 Ff HA & &1
11S/7S HAE, 43510 1. 61 F12.59 , A0 & i 2 S0 b 15 b b 1.2 A%, 1 8 53 & 5 1 5 SRR X
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Table 1 Names and numbers of germplasms

iy FTTHIEARR Hi5 FRESTRAARR iy FTTHIEARR

No. Names of germplasms No. Names of germplasms No. Names of germplasms
1 HH25 20 WK T8 39 i 88 x K 47

2 KR53 x HH 19-1 21 HH 27 40 T5L 125 x9886083-1
3 HK 53 xEHH 19-2 22 B 26 41 6001 x i 55

4 (69 x701) x HK 53 23 ER 14 42 955061 x 7310

5 209 x 1 93-420 24 W24 43 SN-7420

6 51 x67-1 25 £l 44 it 2

7 HK 75 26 HFPE 966 x K 47 45 69 x50

8 52 x57-1 27 K 84 46 52 x UL #E

9 52 x57-2 28 s 8902 x H A Bk 47 5125 x55

10 oK 80 29 WK T8 48 T 501 x BLE6 5
11 61 x57-2 30 51 x57 49 (% 61 x25) x (28 x34)
12 RET3 31 FEL 50 65 x GFEA

13 ENEE 32 K 82 51 (61 x23) x MK
14 B 1 73 33 KAl 52 5 125 x67

15 5] £5 73 34 BRRK 53 2xEHE 15

16 69 x #H-1 35 MEAEH-1 54 2xHH8 5

17 69 x FLH-2 36 ME#TT -2 55 B 125 x9886083-2
18 K83 37 £eFb 6 5 56 BHA4ExEE8 S
19 B2k 38 Btf6 % 57 52 x 47

1.2.2 I3 AR EL

P HEHUR (0. 05mol/LTris-HCl pHS. 0,0. 01 mol/L B-#iF: 2 W2) S5 HiAE T 10:1 (mL/g) B LLBIR &, &
TRAHEE 2h,5000r/min #5.0 15min, B EIFHR, &
1.2.3  WOREE AR DIe e pH E 2

TE I K R B 9 U5 rh BE AL 1 Oy RGP (51 x57) , 4% 1. 2.2 W88 BiEW ., 389 AN
pH [ VTTER ZICE 1, 7 5000 /min B0 10min, F25 FIHW, TIVERERE IR T4
1.2.4 bR R &

R AR T8 0. 1mol/LTris-HCIpHS. 0, 0. 01 mol/L B-FiJE 2.1, 30% FYHEME , 1—2 WV By s VAW,
e B i % i T HL K
1.2.5 [ SDS-PAGE i H Ik

K AN 3% B30 FLARCIRBE I HL K, BERS SRR Tmm MR R R 5% , FLIA 15 mA, 73 BSICHRBE S 12% , FLIAE
30mA, SR D2k R-250 Jed 2h, FHZE K EETE 2—3 WK, 151 HP I o S T s YAk ( P B VKBS PR : UK =
1:6:3) ZEME LR IR i€, T 45 WAL SHF 1 T, B0 7% VKBS BRI 2, FEL UK 58 5 FH TY4133 BUSEI A% 43
Mr&RGe4n iR,
1.3 RS FA MR A e
1.3.1 HEHARAIEY &=

TERH YR A e A8 ARl A P 7 1500 K7, FH Infratec™ 1241 Grain Analyzer V5. 00 & 5t 23 #4301
FE LA SO AR I &, B TSR IR B A 3 IR
1.3.2  11S WM 7S 450 W IR R o3 SARXT % 2

LK I R TY4133 FSEIE BLAR AT R Gedti BR 2 1 I 3 255 A UK 3% Mujoo 25" Chun Liu 2577y
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WFFTEERAEAT . IR AR T B e SO HOB % B (5 VG BB B 19 43 8 (AL 2Z 8] i X)) |, 2R
Quantity One 4. 52 #K{F58 1%,
1.4 HdEar

JE U 0 5 A R Excel BXRSE B, AH OG0T R ) SPSS13. 0 #4144,
2 ZERE5HH
2.1 BAEE pH UIE R G HRE A RCR i

AIRI S % Mujoo' ™ % M1 Chun Liu 55" MUBFFE L5 0 7S L5050 o Lo B3 FRIEIE, 11S 434y A3
AS BS3 FEEE (1) o XFASTR] pH {EITHE AY A — K SR B e IR B (I EA T SDS-PAGE LIk Z0#r, AR 1 AT LU
Al AFE pH EAAMF T, B DTS P RIR A AN A E I B 22 5 . pH 7 3.4—4. 2 JulFI N, 451
FAFHRZEFYIRIH G pH 78 4.6—5. 8 JLRHI, 11S 4143 W HEA5 R 2 5N K IH &, M 7S 40 W 3L A5 RAFAE R
RS pH2. 8 B, 11S FI 7S 215345 W EAF R34 25 BEAIK, A5 3R T, pH (Hh 4. 6 B, 11S 1 7S 45 K45
EERE RSN

58 54 5.0 4.6 42 38 34 3.0 28

e
==
————

- S—— . - - it b 3

1 HE pH MR XREMNHEORRILE

Fig.1 Comparison of gradient pH to precipitate soybean storage protein

2.2 PR A SR G AN BRI 11S F 7S M E 3% A

FE 2.1 A EE R SR X 57 A AR [R A A B G R B 38 I8 EF T SDS-PAGE vk, WLIE 2, HIE 2 AT LLE
t TR it 25 SV A T Y BT T AR S i 25 AR, AN [R) SRR ZE A 1 0 22 5 (AL A]— W R e R
(v it o [ 78 R RN e LRI AEAE R 25 5% R IEI AT L 43 5 5T ( SN-Z420 ) 55 A 5t 22 520 S B 4
TR B2 i 5 %8 fL i ( Lipoxygenase ) o 41 S FT (6001 x ¥ & 55) AS F1 BS W H&a A Y (0 55 HoAl 5 Fig
2.3 ILVEARFEAE SRR GABTRTIR 11S F1 7S W EEARXS & AR

R AN ) Az 25 700 R SR S5 0 R e 2 1 45 S AR G 2 i A GE T Al R (3R 2) Wl AL, 11S T 7S Ao K
P FARXS & EAEA [F] AR S AR B S IR M AF AR KA S 2008, 7S Aoy o Lo B P34 & i 4000
9.81% .10.58% .15.97% ,F-IJHAX; & i m i B W3 11S 45 A3 AS BS & B0 5N 7.92% |
10.94% 44.76% , F-IIHAI%F % fdwe s 1Y BS WE3E

22 2 WA 57 1 WoR i b e e U5 Y 11S F1 7S 2043 K []— 7 KL AL A [5) e J3 ¢ 906 1] S 247 K )2 e 10
SRR, TS Ao AR B AR S RN 9. 44% 28 SR BE R 21.67% —40. 65% ,11S HYFAXS 7 it 48 55 R4
H5.16% 25 SRR 59.73% —76.33% ,11S/7S WAH M AS 5 R AN 18.55% ,E R RN 1.46—3.45, %%
WAL T RN o (13.49% ) \«(13.42% ) B(17.46% ) A3(16.25% ) AS(11.61% ) BS(5.65% ).
Hop AR S 2 BRI R B I (17.46% ) , /MR BS WL (5.65% ) , B 5 G ZhEE
2.4 IV AEZBBIR GR B IR 11S F1 7S 41437 FeAR %5 2 A AR M4t

28 SPSS 13. 0 BAFX 118 5 7S A TGE oM (WK 3) 45 R KM B 7S BKEE M S o o A1 B EEAE
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Fig.2 Electrophoresis bands of protein subunits of soybean germplasms of different eco-types in Shanxi
F2 NSHMISEAHTEENSENER
Table 2 Variation of relative contents of 11S and 7S subunits
gl AENE/ % IR+ AR iEE S % 5 5 R E %
Ttem Rang of variation Mean + Sd Coefficient of variation
o 6.24—12.45 9.81+1.32 13.49
6.18—13.37 10.58 +1.42 13.42
7.32—21.71 15.97 £2.79 17.46
7S 21.67—40. 65 36.32 +3.43 9.44
A3 4.52—10.12 7.92+1.29 16.25
AS 7.87—19.40 10.94 +£1.27 11.61
BS 36.65—51.86 44.76 £2.53 5.65
118 59.35—76.33 63.65 +3.28 5.16
118/78 1.46—3.45 1.78 £0.33 18.55

0.01 /K5 E3akte B IEA G M 1S BRE S o .o Al B IIEAE 0. 01 K kB B2 e, 58 7S
7S BREE 5 AS F1 BS 7E 0. 01 /K P Bk & A ;11878 5
7S BRER 1A KO 24 A B ARG, 5 11S BREE 11 M2 AS Bl BS P38 B 3 IEAR G, 5 A3 WA E MR
Fo VL RZERULI L 11S 1 7S BREE A EL I 2, i kA, T RAE SRR 1S BREE A A R ek 7S BRE
TR AR 1S 5 7S WL, ik e 1S & ALK S IR Be IR IE . MG/ et 3k

BRI ( —0.998 ") Myt i F A
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Table 3 Correlation analysis of relative contents of 11S and 7S subunits

S AR Y

o a B 7S A3 AS BS 118 118/7S
o 1
o 0.447 ** 1
B -0.244 -0.138 1
78 0.415"" 0.523"* 0.683 " 1
A3 -0.065 -0.096 0.160 0.064 1
AS -0.388"" -0.407 " -0.366"" -0.668 ** -0.296" 1
BS -0.124 -0.229 -0.650""  -0.696""  -0.332" 0.086 1
115 -0.404 " -0.513"" -0.699 ** -0.998 ** -0.067 0.662 " 0.709 ** 1
118/7S -0.446""  -0.528""  -0.632""  -0.984""  -0.070 0.697 ** 0.635"" 0.972** 1

Wb« o« FRTE0.01 K ERE,

* FERAE0.05 AKFE I 2

2.5 IPEARFEIAESBIR GRS IR 11S/7S HUAE 531 43 #r

FHE% 2 Al R G BRI 11S/7S AR S RAE A B/ IME S350 3.45 Fl 1. 46, ~F-34{H R 1.78 £0.33, 748
SRFCH18.55% , M 3 Fg 4 v LI, 11S/7S EZ43-4T 1.50—2.00 Z ], Hp K FETF 1.50 /M F
2.00 FYHEA 43 OyFR, 11S/7S SEXME N 1. 72, b7 RS IRIY 75. 44 % s /NF 1.5 B9 S R s, 11S/7S SE3ME
J 1,48, BRI 8.77% s R T4 2.00 /NT 2,50 BIA 4 43R B, 11S/7S SEHME R 2. 17, 5 MBI
7.02% ; KFAETF2.50 WA 2 Ao, 11S/7S F3HME R 3. 16, B BRI 3. 51% 57 £y 9l I o it ¢ st oo
11S/7S (HE K 41 SFT (6001 x 55 55) , 0 3.45 %M B MIE B BB JFaT LIRA s . i 1S/
7S EHE/ NG 37 SHER (KRR 6 5) , R 1.46, BARNTE, 57 MBI AR SR IR 11S A1 7S K 11S/7S HAE
FELE HEAR IR A8 S, AT Sy DXl R o O 0 1 ) R FH B A

4.0

—— 118/78

FE{# Ratio

- 1 1 1 1 1 1 1 1 1 1 1
I 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55
i Fih s 5 Cultivar number

B3 57 BFREIR11S/7S thE
Fig.3 Ratios of 11S/7S in 57 germplasms

£4 11S/7S LLEMSE
Table 4 Distribution of ratios of 11S/7S

118/78S Hfl iliaelbiei I LAE HAor
11S/7S Ratios Germplasm quantity Average ratio Percentage
11S/7S<1.50 5 1.48 8.77
1.50=<118/75<2.00 43 1.72 75.44
2.00=<11S/75<2.50 2.17 7.02
118/75=2.50 3.16 3.51
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2.6 IPEAE] A SR G AN TR 11S B 7S 4358 U RUIE I & = B0 R E 0T

57 A K GRS BE IR A SRR I & et o T 45 RN TR 5,118 440 F 7S 4143 K 11S/7S i 5
RGN & AR CES T3 6, 455 WY 57 4y K S 08UR B MR e i R 2 7 Hirp A R &
ARME R 38.27% —46. 11% 78 55 2 E0M 6. 81% I & B MR A 16.90% —23.09% , "B R REN 4.83% , K
GAEM 11S.7S.11S/7S WA S8 SR AAG I A9 & 2 J0 0 B AHOCE . X —45 R UL v £ 5 11S 1 7S 4143
K 11S/7S AR YRR BT BE IR iR AR 55 e 25 1 B0 m R T & s 0 R S AP Al AT PR/ o

x5 STHAREMRBAEESMEHIENTS

Table S Variation of contents of protein and fat in 57 soybean germplasms

H 50/ % A+ R % R R %
Ttem Rang of variation Mean + Sd Coefficient of variation
FH T Protein 38.27—46. 11 42.50 +2.89 6.81
MBI Fat 16.90—23.09 20.17 £0.97 4.83

*6 1SMTISEHNEEAMEHSEMNHEXMNE

Table 6 Correlation between components of 11S, 7S and contents of protein and fat

1 H Ttem 7S 118 118/78 FE AT Protein G Fat
78 1
118 -0.998 ** 1
118/78 -0.984"* 0.972** 1
# [ JF Protein -0.004 -0.011 0.050 1
AE Fat 0.054 -0.050 -0.068 -0.636** 1

T w « FIRTE0.01 KTV LRI,  FI/RTE0.05 KV L

2.7 FESRREFPRA KR

TERASIN Y 57 3 ARl A= 2B SRR B TR P A B 1 — e AE 3 (1 B 4l b BRI AR S i e K
FJsT, 3t 4 4y, DL 7, X BEARR S AN S AN R ERAS R BRI (5 5 1o EL ] DAy S o 0k R 8
PERIES T R SN-Z420 , 1% it iU 1 9872 53 (9 i 107 SR P i 2 A4 ), 3 1 0 i 44. 5%, IR I 7 B
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Table 7 Special soybean germplasms with obvious variation in subunit composition
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