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Molecular Mechanism of A,A,B;-null and A,B,-null of Chinese Soybean Germ-

plasm
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Abstract : There is great genetic diversity in the relative content of seed storage protein subunits in Chinese soybean germ-
plasm, which is the foundation of soybean protein quality improvement. Therefore, it will be helpful for soybean high- quality
protein breeding to understand the molecular mechanism of the subunit mutations. Based on the validation of their subunit
deficiency by sodium dodecyl sulfate- polyacrylamide gel electrophoresis( SDS-PAGE) ,seven landraces without AjA,B; and
two without A, B, subunit were used as experimental materials and their subunit mutant gene sequences and cDNA se-
quences were obtained. Compared with normal sequences on NCBI, the start codon ATG of the genes and ¢cDNAs encoding
the A5A,B,-subunits of seven mutant landraces was found to mutate to ATA ,which produced a fire- new reading frame of
translation and resulted in subunit lacking. While the stop codon TAA of ¢cDNAs encoding A;B, - subunit of two mutant land-

races were found to mutate to CAA,which may resulted in an additional tail in pro- glycinin and caused subunit lacking.
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Table 1  The sequences of primers
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Primer’s name

S 1P

Forward primer sequence

TS A

Reverse primer sequence

Gy4DNA 5'- tggaaacaatagecatgeaa-3' 5'- agctagettgeecacaaaaa- 3"
Gy4mRNA  5'- ccaacteectcaaacttaat-3' 5'- ggegattgaaaggtacaacg-3'
Gy5DNA 5'- ctecttcaaacttcttaacactttce-3"  5'- gitgttatttatgggtigaccaaag- 3’
GySmRNA  5'-ttcaccaactccttcaaacttatt-3" 5’ attcaaaggtacaacgecacte-3'
Actinl 5'- gegtgateteactgatgee- 3’ 5'- tegeaatccacatetgttgg-3'
Actin2 5< gttetetecttgtatgeaagtg-3' 5% ccagactcatcatattcacctttag- 3

AR5, AL 4% Oligo (dT) 5, i FHEIEIR W)
FARARA A G

AL AT SO 5% DL 2 g & RNA SR
#2,200 pmol Oligo (dT) s k514,70 CAE: S min,
VK 5 min J5 , Ml ANTP Mixture (4% 10 mM)4 pl,
RNase Inhibitor 60 U, m-MLV 400 U,5 x RT Buffer 10
pL,DEPC 7K 20 pL,42 °C JZ )i 90 min,75 °C jin#i 15
min, 7K} 5 min, 53] cDNA 45— 4%% ., DNA Fl cD-
NA %) PCR F2J¥:95 C AL P 4 min, 94 C Ak 45
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1.3.6 B354 it ] DNAStar F28 %0 7 45
AT A BT LEXT o

2 HREHSH

2.1 TEEERKHYIGIE
HECRR 3 ZE#UE 1 SDS- PAGE &35 1A 1
*HKX—I 20 f%ﬁfg%%%%% a493' 1 ’ Su' 123 ) %%%Es



3 XUAHLEE : R AP BT 11S BREEH A5 A, By AT A, B, 3 FE B 1) 4 F-HLH] 365

ESJUA S, BN S, B E =S R R AT W 2 M R E TR A, B, 2
AP R E PEBR As A B WA —5, 7

A

S AR
&‘Ft‘)“\'ﬂ—iﬁ A
iy .

_— o
o T o
i — B
A3 A3
A2A4 A2A4
Al T~ Al
B3 B3
BIB2 BIB2
B4 B4

— AS5,Bromophenol blue — AS5,Bromophenol blue

iy 2 P

B3

B1B2

B4

AS5,Bromophenol blue

ek PRI G B U T A2 B BB LA B Tl B =554 :493- 158 Su- 123, 7 B R 75
ck ; Nannongdahuangdou ;J : Junlianjiuzhuandou ; A ; Anjigingdou ; B ; Bamajiuyuehuang;
T:Tongdou No. 3;4:493-1;S:Su-123;Z: Zaotabianqing
BT ASA B PG AR RL BGRVRARL S BB 11 4% L 1) SDS- PAGE |13

Fig.1 SDS-PAGE patterns of major storage protein subunits in mature seeds of A;A,B;-subunit lacking cultivars
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Fig.2  SDS-PAGE patterns of major storage protein subunits in
mature seed of A;B,-subunit lacking cultivars
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ITCACCAACTCCTTICAAACTTAATTATTAACACTTCCTITAGTTICAATATGGGGAAGCCCT
ITCACCAACTCCTTICAAACTTAATTATTAACACTT CCITAGTTICAATATGGGGAAGCCCT
ITCACCAACTCCTTCAAACTTAATTATTAACACTTCCTTAGTTCAATA
ITCACCAACTCCTTICAAACTTAATTATTAACACTTCCTTAGTTCAATA
ITCACCAACTCCTTICAAACTTAATTATTAACACTTCCTTAGTTCAATA
ITCACCAACTCCTTICAAACTTAATTATTAACACTTCCTTAGTTCAATA
ITCACCAACTCCTTICAAACTIAATTATTAACACTTCCTITAGTTICAATA
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Majority sequence of outcome; Gy4 DNA :normal sequence of Gy4 gene ;N : Nannongdahuangdou
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Fig.3 Blast of Gy4 sequences
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Majority CCAACTCCCICAAACTTAATTATTAACACTTICCTIIAGTTICAATATAGGGAAGCCCTTICAC

1d 20 30 44 a0 &l

1
GydcDNA CCAACTCCCICAAACTTAATTATTAACACTTICCTIAGTICAATATGGGGAAGCCCITICAC &0

H oWy b NS

CCAACTCCCTCAARCTTAATTATTAACACTTICCTIAGTICAATATGGEGARGCCCTICAC 0
CCRACTCCCTICAARCTTAATTATTAACACTTCCTTIAGTICAATATAGGGAAGCCCTTICAC 40
CCARACTCCCTCAAACTTAATTATTAACACTICCTTAGT TCAATATAGGGAAGCCCTICAC 60
CCAACTCCCTCARACTTAATTATTAACACTICCTIAGTICAATATAGGGAAGCCCTICAC A0
CCRAEICCCICAAACIIAAIThITAAEAEIICCITAEIICAAIAI#EGGAAGCCCITCAC &0
CCRACTCCCICAARCTTAATTATTAACACTTICCTIAGTICAATATAGGRAARCCCTICAC A0
CCAACTCCCTCAAACTTAATTATTAACACTICCTTIAGT ICAATATAGGGAAGCCCTICAC A0
CCAACTCOCTCARACTTAATTATTAACACTICCTIAGTICAATATAGGGAAGCCCTICAC A0

Majority IGAGICCGAAGGIGGITIGATICAAACATGGAACTCTICAACACCCTIGAGCTGARATGCGE

180 200 210 220 230 240

1 1 1 1 1
Gy4cDNA IGAGICCGAAGGIGGITIGATICAAACATGGAACTCTICAACACCCTGAGCTIGARATGCGE 240

Howoo e e

IGAGTCCGARGETGGITIGATT CAAACATGGAACT CTCAACACCCTGAGCTGARATGCGE 240
IGAGTCCGAAGGTGGTITIGATTCAAACATGGAACTCTCARCACCCT GAGCT GANA GC 240
IGAGTCCGAAGGTIGGTITIGATTICAAACATGGAACTCTCARACACCCT GAGCT GANA GC 240
IGAGTCCGAAGGTIGGTITIGATTICAAACATGGAACTCTICAACACCCTGAGCTGA GC 240
IGAGTCCGAAGGIGGITIGATICAAACATGGAACTCTICAACACCCTGAGCTGA GC 240
IGAGTCCEAAGGTGGITIGATTCAAACATGGAACTCT CAACACCCT GAGCTGA GC 240
IGAGTCCGAAGGTGGTITIGATTCAAACATGGAACTCTCARCACCCT GAGCTGA GC 240
IGAGTCCGAAGGTGGTITIGATTCAAACATGGARCTCTCARCACCCTGAGCTGA GC 240

Majority AGGATGTCCIGAGACGTTIGAGGAGCCACAAGAACAATCAAACAGAAGAGGCTCAAGGTC
T T T T T T

370 380 380 440 414 420

Gy4cDNA AGGATGICCIGAGACGTITGAGGAGCCACAAGARCAATCARACAGAAGAGGCICARGGTIC 420

HunoE RS

AGGATGICCIGAGACGTTITGAGGAGCCACAAGARCAATCAAACAGAAGAGGCICAAGGTIC 420
AGGATGICC ACGTTTGAGGAGCCACAAGAACAATCARACAGAAGAGGCTICARGETC 420
AGGATGTCOTGAGACGTTTGAGEAGCCACAARAACAAT CARACAGAAGAGGCICARGGTIC 420
AGGATGICC ACGTTTGAGGAGCCACAAGAACAATCARACAGAAGAGGCTICARGETC 420
AGGATGTCC ACGTTTGAGGAGCCACAAGARCAATCARACAGAAGAGGCICAAGGTIC 420
AGGATGTCCH ACGTTTGAGGAGCCACAAGAACAATCARACAGAAGAGGCTICARGETC 420
AGGATGTCC ACGTTTGAGGAGCCACAAGAACAATCARACAGARGAGGCTICARGETC 420
AGGATGICC ACGTTTGAGGAGCCACAAGAACAATCARACAGAAGAGGCTICARGETC 420

Gy4 cDNA: IE# Gy4 ¢DNA J¥%1  Gy4 cDNA :normal sequence of Gy4 cDNA
4 Gy4 (1) cDNA JEF L X
Fig.4 Blast of Gy4 ¢cDNA sequences

Majority CAAGTATCAAGGAAACTCCGGCCCTITITGGTICAACCCATARAATAACAACAAGCATATATEA

1570 1580 1580 1600 1610 1620

GyScDNA CAAGTATCAAGGAAACTCCGGCCCITTIGGICAACCCATAARTAACAACAAGCATATATGA 1620

H
X
H

CAAGTATCAAGGAAACTCCGGCCCITIGGICAACCCATAARTAACARCARGCATATATEA 1618
CARGTATCAAGGAAACTCCGGCCCTITGGTCAACCCAFAARTARCAACAAGCATATATGS 1618
CAAGTATCAAGGARACTCCGGCCCTITGGTCAACCCACRAATAACAACAAGCATATATGE 1618

Majority AGGTGIGGIGAGGCCATCTITATATGAAATAATATCAAAATATATTITITGTIGTAATAATAAS
T T T T T T

1630 1640 1630 1660 1670 1680

GyScDNA AGGTGIGGTGAGGCCATCITATATGAAATAATATTIAAAATATATTITCTIGTIAATAATARS 1680

N
X
H

AGGIGIGGIGAGGCCAICIIAIAIGAAAIAAIAIgﬁhﬂalhlhlIIIGIGIAAIAAIAAA 1678
AGGTGIGGTGAGGCCATCTTATATG ATEARABTATATITIGIGTARTAATAAR 1678
AGGTGIGGTIGAGGCCATCTTATATG ATCAAAATATATTITTGTGTAATARTARA 16478

Gy5 ¢cDNA:IEH Gy5 ¢cDNA 351 Gy5 cDNA :normal sequence of GyS cDNA
E5  Gy5 #y cDNA J¢31 Lb Xt
Fig.5 Blast of Gy5 ¢cDNA sequences
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Majority DVFRATPSEVLSHSYNLGQRSOVRQLEYQGNSGPLVNPQITTISIYEGVVRPSYME
T T T T

480 500 51¢ 220 330
A43B4 D¥FRATPSEVLSNSYNLGQSOVEQLRYQGNSGPLVNE 517
N D¥FRATPSEVLSNSYNLGQSOVREQLRYQGNSGPLVNE 517
X D¥FRATPSEVLSNSYNLGOSOVROLRY OGN SGPLVNARITTSIYEGYVVREPSYME 534
H DY¥FRATPSEVLSHNSYNLGOSOVROLEY OGN SGPLVNARITISIVEGYVVRESYME 234

A3B4: TEH Ay By WK A PR SRR 7 4]
A3B4 :normal amino acids sequence of A;B,subunit proglycinin
Bl 6 Gy5 cDNA Zhth ) & 5L 7 3 b Xt

Fig.6 Blast of amino acids sequences translated from Gy5 ¢cDNAs
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A BRIEF INTRODUCTION OF SOYBEAN SCIENCE

Soybean Science (SS) is a bimonthly academic journal co — sponsored by Heilongjiang Academy of Agricul-
tural Sciences and Chinese Soybean Society. SS was firstly published in 1982.

As an only academic journal concerning soybean in the world,SS publishes original papers, covering all areas
related to soybean,including soybean breeding and genetics; soybean germplasm; soybean physiology and ecology;
soybean farming and cultivation; soybean pest management; soybean genomics,soybean molecular genetics and bio-
technology ; soybean food processing, functional products and industrial uses. Review articles, cultivar and germ-
plasm registration, conference news,academic activities,,and board announcements are also included regularly.

SS is one of the leading journals of crop sciences and reflects the latest achievement in all aspects of soybean
science in China. The editorial board consists of 41 specialists in the field of soybean sciences. Among them, Dr
WANG Jin-ling and Dr GAI Jun-yi are international famous soybean scientists. The Board members not only take
part in peer review of articles,but also give advice on the direction of development of the journal. They play a very
important role in keeping the journal at a high level in the journals covering the related subjects in China.

SS has made a great progress since its starting in 1982. The foundation article percentage of SS has reached a-
round 94% in 2005 ,which is much higher than the average rate of 34% for the Chinese journals ( CJCR report).
Furthermore , the national-level found,i. e. ,863,973 and National Natural Science Foundation, etc. contributes most
to all foundations, indicating majority papers in SS comes from the researches under the national large-scale pro-
grams.

SS are indexed in some international index systems,such as CAB Abstracts,Soybean Abstracts of CABI, Plant
Breeding Abstracts,and Biological Abstracts. SS is referenced by all the authoritative domestic databases and ab-
stract periodicals.

The purposes of SS are to accelerate the soybean science and technology in China,to promote nationwide and
worldwide academic exchanges. SS is distributed in China and abroad. The editorial office appreciates to establish
publication exchange relationship with related institutions, agricultural colleges and universities, and international or-
ganizations in China and abroad. Submissions in English from overseas are welcome.

Contact address: Xuefu Road 368, Soybean Science Editorial Department, Heilongjiang Academy of Agricul-
tural Sciences, Harbin 150086 , China.
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