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ABSTRACT

The Glycine species are the important gene
pools for improvement of soybean crop against
insect, disease and drought stress, comparing to
the narrower germplasm of the cutivar soybean.
Identifying useful trait doners as parents for
breeding effectively can facilitate the breeding
program. Many experiments had confirmed that
seed proteins electrophoresis can be used as a tool
for plant taxonomy, and the efficiency will
increase if collocate with Western blotting. In the
present study, the seed proteins from several
Glycine species were analyzed by sodium dodecyl
sulfate-gel ~electrophoresis  (SDS-PAGE) and
Western blot against soybean seed maturation
protein and seed storage protein antibodies. Each
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species yields a unique electrophoretic pattern
that varied in the total number of bands and their
relative mobilities. Thus, we may use these protein
profiles as a tool to identify Glycine species. Six
seed protein products, including MP130, Glycinin,
GmPM4, GmPM5, GmPM16, and GmPM?28, are
less varied, and the other three proteins, GmPM1,
GmPM2 and Gm PMS, are more varied among
Glycine species. The results thus gave a similar
conclusion as those provided by isozyme studies
described previously by other group.
Key words: Glycine species, polyacrylamide
gel electrophoresis, soybean seed
maturation protein, Western blot.
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Table 1. Accessions of the wild soybean and their relatives used in this study and their collection site.

Accession Genome Growth habitat Collection site

S0ja001 GG Annual Shimen, Taoyuan, Taiwan
So0ja010 GG Annual Hsinchu, Taiwan

Soja022 GG Annual Chutung, Hsinchu, Taiwan
S0ja039 GG Annual South Korea

So0ja043 GG Annual Nanjing, China

Tab004 AAB'B* Perennial Hoaliaw, Penghu, Taiwan
Tab005 AAB'B'* Perennial Sitaigubau, Penghu, Taiwan
Tab010 AAB'B* Perennial Wangan, Penghu, Taiwan
Tab016 AAB'B* Perennial Gibay, Penghu, Taiwan
Tab019 AAB'B* Perennial Ouni, Penghu, Taiwan
Tab064 AAB'B’* Perennial Chimay, Penghu, Taiwan
Tab074 AAB'B* Perennial Kingmen, Taiwan

Tab075 AAB'B* Perennial Machu, Taiwan

Tom019 DDD;Ds# Perennial Queensland, Australia
Tom029 DDD:D# Perennial Maopitou, Pintung, Taiwan
Tom034 DDD;Dq# Perennial Dakwung, Pintung, Taiwan
Tom037 DDD;D¢# Perennial Haikou, Pintung, Taiwan
Tom038 DDDsDs# Perennial Chialuland, Taitung, Taiwan
Tom039 DDD3;Ds# Perennial Tungho, Taitung, Taiwan
Tom045 DDD:D#* Perennial Kingmen, Taiwan

Tom046 DDD:D#* Perennial Chenkunlin, Taichung, Taiwan
Tom047 DDD:D# Perennial Longluentan, Pintung, Taiwan
Tom048 DDD:D# Perennial Kingmen, Taiwan

Tom049 DD Perennial North Queensland, Australia
Tom052 DsDs Perennial North Queensland, Australia
Tom053 DDD;D.# Perennial Philippines

Tom054 DDEE# Perennial New S. Wales, Australia
Tom055 EE Perennial South Queensland, Australia
Tom056 DDDs;Ds# Perennial Queensland, Australia
TomO058 DDD;Ds# Perennial Queensland, Australia
Tom059 DDD;Ds# Perennial Queensland, Australia
Tom060 DDD;D5# Perennial North Queensland, Australia
Tom061 DDD,D»# Perennial Papua New Guinea

Tom062 DD Perennial Papua New Guinea

Tom063 DD Perennial Papua New Guinea

Lat B1B: Perennial New S. Wales, Australia
Can003 AA Perennial New S. Wales, Australia
Can007 AA Perennial South Australia

Max GG Annual cultivar

*Genome of polyploidy reported from the paper of Doyle et al. 2003.
#Genome of polyploidy reported from the paper of Doyle et al. 2002.
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Fig.1. SDS-PAGE of total soluble seed proteins of various Glycine species. Proteins were
prepared from 1. G. max Shi-shi; 2. G. max ssp. formosana So0j001; 3. G. soja So0j039; 4.
S0j043; 5. G. canescens Can003; 6. Can007; 7. G. latifolia Lat; 8. G. tabacina Tab004; 9. G.
tomentella Tom029; 10. Tom037; 11. Tom039; 12. Tom056; 13. Tom049; 14. Tom052; 15.
Tom054; 16 Tom055; 17. Tom061; and 18. Tom062. Arrow- heads indicate molecular markers
in kDa. The positions of a’,a and B-conglycinin, and the acidic and basic polypeptides of

glycinin, are indicated on the right.
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Fig. 2. Immunostaining after SDS-PAGE of soybean seed proteins recognized by specific seed
protein antibodies. The cross-reactive polypeptides recognized by antibodies against
MP130, GmPM4, GmPM5, GmPM16, GmPM28 and glycinin are illustrated. The accessions
and their labelings are the same as those in Fig. 1. Numbers on the left indicate the

apparent molecular weights of specific polypeptides.
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Fig. 3. Immunostaining after SDS-PAGE of soybean seed proteins recognized by specific seed
protein antibodies. The cross-reactive polypeptides recognized by antibodies against
GmPM1, GmPM2 and GmPMS are illustrated. The accessions and their labelings are the
same as those in Fig. 1. Numbers on the left indicate the apparent molecular weights of

specific polypeptides.
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G. canescens [l #8  5% Al H B 22 42
Can003 HEH —1fE 19.7 kDa WIIEE > M
Can007 5340 % Hi—16& 22 kDa BYf# - £ G.
tomentella B EEFRE M 53> Ko T EELFTA
W FEry Rl D B RE A e - K] G R P (o FH A 48
53R B 53 e AN (] (R Dy R SR 1 T SRl
Hrh D1 [E3hEEEE Tom055 HA—1{& 20 kDa
HIfE7F - D3~ D4~ T1 ~ T2 ~ T3 [RIDIEFREE
R HAEWMEEWY - D3 [A )&
Tom049-~062~063 4> &k 20 Ei 19.5 kDa-
D4 [E]shlEEE Tom052 » 4> FH ks 20 Ed 19.8
kDa - [fi T1 [EZhEEEE Tom054 » 43 T 20
B 19.5 kDa - Z & 551 Tom038 ~ 039 Eil i
NEEHRY Tom019 ~ 056 ~ 058 ~ 059 Kz 060
HEEEERBR T2 R 278K
20 Ed 19.6 kDa - T3 [ ZhlEHEE Tom061 » 43+
5y 20 B 19.5 kDa - A T4 [RIDEGHE S
i ZE®EKN G tomentella # £ % 4
Tom029 ~ 034 ~ 037 ~ 045 ~ 046 ~ 047 £ 048 »
SRR B ~ 2ErhELET o DU —EIERE
LR Tom053 - HEMHRET > 718k
22 ~21.7 ~ 20 Ei 19.5 kDa -

£ GmPM2 J5ifi, Soja 5i @&t it AR A Ky
GG E: K - HESE MR - (2 o+
HEOEERHEEER - G max B 63.5 Hl 56
kDa » = fHZE#1 G. soja J 63 Eil 59 kDa »
WAfEEI SN G. soja AN » FEHEAY Soj039 Ty
63 Eil 55 kDa » K[ERY S0j043 Fy 66.5 Eil 57
kDa o ZH B = Rl FGE B 7 722 B2 0P Fe
5E Max X So0j001 452 F1 g5+ -
G. tabacina 5 =f&1&%5 » /3 F &Ry 66.5 ~ 57
Hi 54 kDa - G. latifolia JH—GEE5E » 0 F
& B 61 kDa-G. canescens YA £ R EE
WAt - (25 FREEBIZS - Can003 Fy 66.5
Bl 59 kDa YR » i Can007 Jy 65 Ed 57
kDa - G. tomentella J51E » D1 [EIhEgEE
Tom055 5 =fefe? - 735K 63.5 - 61.8 Bl
59.5 kDa - [fij D3 ~ D4 [AJZhEgHHE R A
AT - #8m D3 353 D3A Ed D3B -
Tom049 B D3A > Tom062 Eil Tom063 &

* D3B » fEI R H > REAYE SRR HE
flél 53 % - Tom049 WS> F & Fy 62 Bl 59.5
kDa’ Tom062 B2 063 (14315 Fy 61.8 £ 59.5
kDa - |fij D4 By Tom052 £y 66.5 Ei 54 kDa -
ER T1 B T2 G006 > T1 9K/ hlZ
62 ~ 61.8 ~ 59.5 Hi 59.3 kDa - T2 FAA/NAIE
66.5 ~ 63.5 ~59.5 Fil 54 kDa - |ffj T3 £ T4 &
B H B/ NEAERE - E = 2 ER
63.5 ~ 62 £ 59.5 kDa -

£ GmPM4 5m, RA G. tabacina BF
R feRfETE - K7Vl Ry 65.5 B 63.5 kDa » H
M ERTRAE 5 2 FE0HEE Ok
65 kDa - GmPM4 2 —7ffEd biotin §5&HYE
H > DhRE R AE STt biotin DIEHE 7282 1%
W 4 iz FH (Hsing et al. 1998) -

1t GmPMS5 J5 il /- 2 H AP0 & H
p-mercaptoethanol Kf > L EGHEE 77 SDS-
PAGE B Fr ] DLE B/ e K /N [E Y
GmPM5 &35 » 4381k 41 B 26 kDa » 41 kDa
B GmPM>5 BEREIY A/ » 26 kDa 2 H 4%
B o ANER B B LE—PURERE - YJHN 26 kDa
PBRAE R DR - B P T A SR BRI RS IR
P A5 1 B A e 48 £ R K N e A s 2o R il
sk Hor &9k 41 82 26 kDa @ fR T G.
latifolia Fy 40 Bl 25.7 kDa - {£ Fig. 2 1 »
GmPM5 7 7 s A BEA G 3R B R+
& 41 kDa FOf675 -

£ GmPMS8 Jj1H], Soja Hf &Yy th[a]
GmPM2 #FH—fix 2HL I A5 - Max Bl
S0j043 A tHEIHIHAT BB K/ MR K
/N By 50 B 47 kDa~S0j001~010-~022 £ S0j039
R Fy—16 » s>+ &53 Ak 47.5 kDa J 51
kDa ° G. tabacina H =1&1&H 5 F&EE
50.5 ~ 47.5 B 43 kDa - G. latifolia 5 /i 6&f6¢
oo FES R 525 Bl 48 kDa - G.
canescens [ 3 i L EE R AL A Rk - (HZ2H A
—fRsrFEMBIZES » Can003 fy 49 B 45
kDa 91635 » 1 Can007 By 49 Ei 44 kDa -
G. tomentella J3T > D1 )R (Tom055)H
AR 0 43R 49.5 ~ 47.5 B 43.5 kDa o
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i D3 ~ [FIYyEgREAE Ry - fEkFE D3A
Bl D3B 3R - D3A 945> 1 &k 53 El
50 kDa » D3B (943 ¥ & F 53.5 Ed 50.5 kDa -
D4 1 Tom052 HEF— 51 kDa K/
A5 A T1 T2 88 T4 4945 =0 > TLHGA/D
53R 53~ 47.5 Bl 42.5 kDa T2 A /N R
52 ~ 50.5 Ed 43 kDa - |fij T4 ByK/NEy 52.5
50 £ 45.5 kDa - T3 BB PUE » K/ H1E
52 ~ 495 ~ 47.5 B 43 kDa -

£ GmPM16 JjiH, Soja RiJ&@YyERTE—
o EEH S T8 14.4 kDa 19T - &
MRBEAEE=TEERN GmPM JHRAER
s 1541 GmPM?29 B GmPM16 [E4IFHT »
IRl AR B T G & W R 67 - mTRERZ
R Fe W 5 A 22 S il L BR - HE Uy 225
ANFEE T L LV vk ST =053 W - G, tabacina
A=k > &R 146~ 144 B 137
kDa-G. latifolia A5 —16eA 0 F 2 Ry 14.5
kDa ° G. canescens B {8 5 52 Bl HH B 7%=
H > Can007 HE—1f§& 14.5 kDa 09155 » i
Can003 S50 H—1fk 15 kDa BT -
tomentella J51H > D1 Bd D3 [EThEgEE H_G—
e fee®s » D1 Eid D3B #H[F] » A/NEy 14.5 kDa »
D3A HIWZ/|N » By 14.4 kDa - D4 HRifE » K
/NEy 14.6 B 14.3 kDa - £/ T1 ~ T2 Bl T4
HEREE » T1 B R/NaRIE 14.6 Bl 14.3
kDa - T2 #yA/NAIEy 14.6 B 14.4 kDa - ffij
T4 ¥ K/NEy 14.4 B 14.2 kDa - T3 Bl HAG—
& » K/NE 14.5 kDa -

£ GmPM28 JH, Soja G J@YyfE—2 »
YfE—1% » HF 8k 14.8 kDa © G. tabacina
th JAH — 75 K/NEy 13.2 kDa- G. latifolia
1 G. canescens —fH{EEER (Lat~ Can003
Ed Can007) 5 H s - H2a &5
Bk 13.4 ~13.2 E112.8 kDa - G. tomentella
JiTH 0 BRT T4 [E P EREEE R R A - HoAth
[RITOBFREAS 2 —1fk - 43 F &k 13.2 kDa - R
7 D189 Tom055 k5 12.8 kDa » iff T4 % H 1Y
Hi—16k » 43F &y 13.8 kDa -

& MP130 J5 > PUfE e T1 Bd T2 [E D)

B G. tomentella 8552 LUK G. latifolia (Lat)
BRfEEDs - Bl T1 B 118 Bl 115 kDa - Lat
By 117 B 110 kDa - H AR 8225 Ry — ok
it o H Soja BREYIRERTEy 130 kDa - FHER
AP SRR AT Ry 120 kDa - X1 R [R] Ry T2
(G DI BERE » 43 i 1 228 SR B R B2 - R Y
R AR 2 Hr FEa hlE 114
kDa ~ 112 kDa Ei 115 kDa ~ 112 kDa » H
— M 43 FEAHAE 1 kDa -

1E glycinin J5H © Soja nfJ&¥fE H—165
738k 31.5 kDa Hyf#3 » G. tabacina Jz G.
latifolia BB —15e7H 73 T8 %% 31 kDa > 1fj G.
canescens "y Can003 Ei Can007 #5810
6] » FilE Fs—1& 31.5 kDa 677 » £ & Wi fkfR
W EHE 325 kDa B 30.5 kDa - 218
G. tomentella YJFEE ST BT Tom054 5=
ey o - Namg iR R EE - R AR i
75 HEGERT Tom062 ~ 063 24 » FIEH
FE¥E 32.5 kDa Ei 31 kDa -

1t G. tomentella WIFE# G EEH » LUJUE
T -5 T T4 RE o AR BE Y 22 i G.
tomentella $#HEE R 5T RE(Table 4 » HFIH
th =M AE H GmPM1~2-8 Y5 R) »
HF—HAEAESEBERNET  EEEKN=
il fE A H GmPMI1 ~2 ke 8 Aty U=
v RHEARE o A BERYRCR B SERTFI R
BT 0 43 B (D1-D5 » T1-T7) %5 —
0 BIANES—REAEE A T4 RIDORGEE - 28 —8F
FER T2 FDERE - =855 52 T3
Bl T1 [FThEERE - mEE A BB LR HE
D3~ D4 i D1 [E|LhfE§#RE (Table 4 > Kollipara
et al. 1993, 1994) - Hh ZE WK G.
tomentella » B4 EFERE TR (Tom038 ~ 039)
KEE)EFFE (Tom029 ~ 034 ~ 037 ~ 045 &)
SRl T2 ke T4 [FZhEgRE - JRED G
dolichocarpa 2@~ G. tomentella Y)FEAL S HE
HhEy T2 [RIZHEERE © @Rt S HRE-R Ry tE R
FIDhEERERVI SRR - fEEE LSRR E—Y
T AH R R DB B AN RIS E R =
FEAHL T4 79 Tom037 £ GmPMS8 £ —
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I & 52.5 kDa 85 51 kDa » T2
7 Tom058 1 GmPM2 H— i 7>+ & H
63.5 kDa ##j%, 62 kDa> 33 197 BEERAE T4
Bl T2 AHERA R AERERE (ecotype) o
WEE AT KEINREGERSZ AR
Earh it FE AR - GEEREY)
2 HH W {18 S 1 DA 2 A8 BR L S 1 S e 12
W REEEFEAENRTEE p-
mercaptoethanol [+ AT EIZE 212 73 BRI %
AR HAFE—E B ERE I Z 4
BK - DABCA BB vk o B A s B A E - T
TES R T B SRR S R ARG SR B4R
EAIRH AR E - mercaptoethanol fFE T
%Eimmﬁﬁﬁawm FT 15 EH B Ik il
FLEFURAN Fig. 4« E 31— F] 75 )7 S B6EE
®HET > A]EEEL GmPMS B glycinin AY{57
VkEIEZ2E] p-mercaptoethanol ¥R NNAYHZZEE

(Fig. 5 k& Fig. 6) » ifi GmPM1 » GmPM2 -
GmPMS8 ~ GmPM16 Ei MP130 HIR5z52 %
(ERH)

155 H SR A B AT R L -
IR F RS glycinin f2 440 7B B BT
&5 MR H GmPM4 24 biotin [
R 1 38 28 1% 4w AR K 2 I (Hsing et al.
1998) - & ® LEA group 3 By GmPM2 -
GmPMS8 - [l & J& F LEA group 4 19
GmPM1 ~ 16 f 28 53 HITERG B R 51 EAFr
TRETAGHE - R R P DIE R 28 5 1% BHIRE ) 1
HEEE (Hsing et al. 1995 b, Shih et al.
2004) - (KM 38 L7 5 1 B KIE K T m YA
b —EREE -

12 345 6 78 9101112131415161718

kDa

150 »
100 =
75 =

50 =

35 »

25 =

15 = e -

-

. Rl aa B

-u‘ 1 !in. .iil

ﬂllﬂ

- -
_ - i 2

- . - Prr— —
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- — A, — ———— — —— — _— ——

— NN — e - —

. LEE D

Fig. 4. SDS-PAGE of total soluble seed proteins of various Glycine species (not contained
mercaptoethanol). The accessions and their labelings are the same as those in Fig. 1.
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1 2 3 4 5 6 7 8 9 101112 13
kDa

170=
130~

100=
72

e - b
40~

33=

24 - - -

17 =

1M1=

Fig. 5. Immunostaining after SDS-PAGE of soybean seed proteins recognized by GmPM5
antibody. Proteins were prepared from 1 and 8 G. max Shi-shi; 2 and 9 S0j001; 3 and 10
Tab004; 4 and 11 Tom029; 5 and 12 Tom039 ; 6 and 13 Can007; 7. Protein markers . Lane
1~6 are extracted with f-mercaptoethanol in Laemmli protein solubilization buffer. Lane
8~13 are without p-mercaptoethanol. Arrow-heads indicate molecular markers in kDa.
Arrows indicate the difference between these two treatments.

12 3 4 5 6 7 8 910 11 1213
kDa T
170=

130~
100= T
?2-' . ; ——— 4
55> e . . ~
40-
-
v T

24

Fig. 6. Immunostaining after SDS-PAGE of soybean seed proteins recognized by glycinin
antibody. The accessions and their labelings are the same as those in Figure 5.
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KO By — I H A Y - stk
H BRI 2 SR R o IR AE % TP
=GRV AT Y Glycine SHg > BA G
T e B DY £ R A BT R M R B A
1E > 4 G. tabacina K G. tomentella B9H] 5L
& (Hymowitz et al. 1990) - 1fi ZfE#E{LE
G. tabacina J; G. tomentella 73R 4T B BH
AT B k2 M RE S 1 RN 1S B R 5
BCRR N 25 OO o R B P R /N e
PROAE S VB 208 SR ER - JE VT RE R A R H
SRR AR AT B Y £ B R R AT A Y
T Y £ S A% e 26 HE B R TR RS i (b
R AT DIEE - Bl R S — 1 A K DrRE
AR T DURRH B - P LA Jeny — 6%
e A ISR HEE )] - E e S i 2T
HRERAEZNIEEEE TR (Hymowitz
et al. 1990) -

SLYR 2 4% 8 R A A W0 A S LB I A5 1 T
J% o PG R EH R R E RO - KT
FLIRIE Byl 5 ey bl o g N st d) - 7E AN B
Hh o BIHELE G. tomentella E{EYTEAE SRR
EIEEMNIRS - £ GmPM1 ~ GmPM2 Ed
GmPM8 ;& =& v s H A KRy ZREL - 7]
DATE B0 PU£5 e 09 ey 85 H RO BE — 5 HE R e
e EZ% (Table 2 B Table 3) -

£ DDEE (Tom054) th > GmPM1 ~ 2~ 8
TR H RRTE B E AR 2 R B R WA nT RERY —
fE# A DD (Tom049) B2 EE (Tom055)
(Table 3) » 2 4kIEME & H 2 A 2R
#tik (Ladizinsky and Hymowitz 1979) > #£
GmPM1 ZE [T > Tom049 HYRIHEMEHS By 20
kDa ~ 19.5 kDa » Tom055 } 20 kDa » - i
F Tom054 & H ¥} 20 kDa Ed 19.5 kDa 1y
R TS 1 TomO054 HPHEANLL (Table
2) - ff GmPM2 FEH © Tom054 £ E 62
kDa ~ 61.8 kDa ~ 59.5 kDa ~ 59.3 kDa PO {§f&E
7y D Hi 63.5 kDa LIk % T 59.3 kDa (Table
2) o £ GmPMS8 FE H » Tom054 1 53 kDa -
47.5kDa~42.5 kDa =ff > 27 50 kDa ~ 49.5
kDa -~ 43.5kDa > |fij% T 42.5 kDa (Table 2) -

£ GmPM2 Fz GmPMS8 3 FHRYZR I v] DU
F| > B R — s SRR A
AAEPI R R AR 5 [RI A 2 A R
AR AR EA GG AR R IR
FEAE R RIEYINI TR DU RSN Hi B &2 -
BL IR W) A ik 2% T RE 2 H B IR] 2 2K (gene
lose) Bl 2 F K FR I (gene silencing) i
Fi o A FE RSl AT R 22 B RL DRI R BRI
PE 5 AR EYER I 2 Al RE B S i ek ik i
FHHER - ERRA BT AR ZEHT & A DU £
/NZEHY transcriptome BB~ Rt W] LR
(Kashkush et al. 2002) » fEHAFFEFERTH
60 il i g% 7E W) (transcripts) U AE B — SRR 1A
TREREBIAN SR - AT A R R Y £ i
MR K 3 R A s R AT R P A
e AU RS R 2GE - EARMATREZ [
il —fE i BB RRAE AL » TP IT S 5 e
(allopolyploid) #&#&REFIARYE L > B
A FRIFEHBELA (allele) » F 122 By B £t
DA RE » {E2 0] DUHE S S ok 8 Bl i F Y
A BV -

@ % 19 /£ DDDs;D; (Tom056) tf -
GmPM1 ~ 2 ~ 8 FHHMYFRITHHE WA Z R E
LA RE FTRERY —f5#E8{A DD (Tom049)
B D3D3 (Tom052)(Table 3) - #1443 1 & 1Y%
1t - 7 GmPM1 HEH » Tom049 YRR IERTE
By 20 kDa ~ 19.5 kDa » Tom052 1R s
By 20 kDa Ei 19.8 kDa igH 5] > 1ff Tom056
Fy 20 kDa Eil 19.6 kDa » 15 {i flél = BB T 43
TEMENEET - A EBUL PR
(Table 2) - #£ GmPM2 & H > Tom056 IR
66.5 kDa ~ 63.5 kDa ~ 59.5 kDa ~ 54 kDa 'y
& - HZFF 62 kDa %5, 63.5 kDa (Table 2) -
EFEEREERS Doyle et al. (2002)H
Histone H3-D Fe¥IFrHEErvHSR---T2 [FIZ)
BSREWITE (K41 DDDsDs) fi D3 62 D4 [f]
gt (EL KR 23 A2 DD Eil DsDs)ffEse
#HALEE] - /£ GmPMS8 ZE [ » Tom049 53
kDa Ei 50 kDa fifsg © Tom052 {4 51 kDa
—{&& » T Tom056 HI[ % 52 kDa ~ 50.5 kDa Ei



T H R vk KPS 5 BB AT AT R SR VIR 3 RE 173

43 kDa =f§ (Table 2) 8 509~ —E1% R K
ekl DDEE E:[KIFHA —E R KIAE ] -

1t DDD1D; Eil DD EEKIfHAY ELf R - IR
Bl T4 Bd D3 [FIDhEgRFERY bk - m] DIZE AT
GmPM1-2-4-5~16~28 Jz glycinin ZH >
D3 FrEAEREAGRAE T4 #R57E 20T LK
| » 4 GmPMS8 » D3 [ 53 kDa &4 A] §E
£ T4 Wy bR 52.5 kDa @ [FIEERY » 41
MP130° D3 #9115 kDa §#48 5 T4 15 114 kDa-

1£ DDD,D, Eil DD E[K#HAY L H - IR
B T3 Ed D3 [FIDyEERERY Eeeg - n] DIZEAE
GmPM1-2+4-5-16~28~MP130 J glycinin
HEH > D3 frEANE PR AE T3 #5822 r]
DIEE] » AE GmPMS8 » D3 5 53 Ei 50 kDa
{667 FTREAE T4 AL 88 52 B 49 kDa -

HERME— - BRETEESE - -
G3F OO fe = ~ A REAH A R8 = 5 T A
T B A 22 M LAERET - RTLLIEREL

e B H o i - — 4 Soja FHJ&
VIt L2 G4 Glycine TH@)TEZ T glycinin
A3 [LEA; (Fig. 1> %y 42 kDa &) > ;881
Staswick et al. (1983)Ry%E R AH[E - Staswick
et al. XX SDS- PAGE 553 #7 $4fd K 5 By A=
WA EE 0 7S Bl 11S I EEE R H
o el 3 A B B A B vk D =R - P RE
Y RAME - Ho 42 kDa BY A3 subunit =
AL Soja FR Y AL E] > Glycine FH &k
Dt —EH - R GmPM1 #EH - Soja i
J&@ Lt Glycine sij& %t 18 kDa /-5 Y5
(Fig. 3) 1 Can007 FLE AR TE 150 kDa
% H— k75 (Fig. 1) - Lat £ GmPM28
EH M EAM Glycine THEYIFEZS H—1BR 1
i ([ 20 lane 7) < BRIELZ AN » —ANJEHTE W
HBRT G. canescens Bl G. latifolia E| » KEL
& ERYEN R E L SRS
i &7 B E A 2 SRR A58 > WTRERE A&
[KIF#E 1l (gene silencing) Bl 2 H1 R B #E A AL
(K] 2% 4 FL IR R AT EE4H ~ gene conversion
FHLATER (Wendel 2000) -

TEf6R7 o7 EUUB T T © Y] 43 A

HIK (allele) Fiyms Ry » DU HASHE
P& ey el - BN ATE - M ESER
g+ —fEF AT GmPM EHEZR  LL
GCG Mk fig 53 A7 L B 151 A R AHTE R
& HL At JE SR AR A AR B AR U P S Y
B4 GmPM9 Lt GmPM1 A 23 i i £ 1% -
H5H o Efg Blg#s 4 ot ; GmPMI10 Al
GmPMS8 %71 15 fEfiZ A% - (HE2 55N 38
A1 i FL e 3% Ak 08 ; GmPM29 1 GmPM16
AT WL - S3AME 11 i R A A ek
A o [E Seik L OB H B L fE SDS-PAGE
EHE - (+4A) (Fig. 3) o 5946 —FA Y
G. soja BALKEEL G. max HF - (H2ELE
GmPM BRI EF A i L K A L i
K (Chung 2000, Chen 2005) - [
GmPM1 BRIy AR E B E OSSR A
92 (Chung 2000) - H fij 1F 7 48 £ 17
GmPM16 F, GmPM28 X [K % 14 #H B i
9% BN E BRSPS [RERY T 77 844k -
glycinin Ft2HE > ‘Ef5rF &K 350kDa »
FH 7S E A R R BT AR > i — 18 R BT
S FH— e P e — 118l 1 25 BR DL — 118 S 1R
FEAS R FTHE R (Badley et al. 1975) - B& 1
B 1 2 Bk 53 83 BIRKT By 36~40 kDa
H118~20 kDa (Riblett et al. 2001) - [X]thFk
{f4E Fig. 1 SDS-PAGE FZIY glycinin 2 H
MR B M2 Bk > T AE Fig. 4 BEWIE7TE
HY R BT 82 K AL RS S HITETE -

TR A8 T - PIRE R AR
I > EERS RIHEEUR Soja qH R EEF1E
E S BEE SR Glycine 518 - /£ GmPM16
M » Soja R @& m ALl Glycine Rh@Y)TE
% HH sy 7K AAMfE GmPM28 &
H - BIEHERAYER S K& Glycine REJ&Z
HiR % (Fig. 2) » B GHYR K T REE K Ky
SERE B KPS Z BN Lea 4 FEKEE  fEAE B
(redundance) HYRIR » —EEREH TS
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