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ABSTRACT Soybean is very useful crop to supply vegetable
protein for human. Supply of soybean is increased because
it has useful ingredient. Recently, cultivation of soybean in
paddy field is increasing due to the increase of rice stockpile
in Korea. Hence, in this study, expression of protein was
identified regarding different environment for cultivation to
investigate the effect of different environment on protein
expression. Two-dimensional electrophoresis was performed
to investigate the expression of protein using image analysis
program to measure degree of protein expression in numerical
value. Hannam-kong, Beakcheon-Kong, Hwangkeum-Kong,
and Danwon-Kong were used as plant material. 2-DE combined
with image analysis revealed that each degree of protein expression
of Hannam-Kong and Hwangkeum-Kong in upland field was
higher than degree of protein expression in paddy field. However,
in case of Beackcheon-Kong, the phenomenon was opposite.
In Danwon-kong, the degree of protein expression was not
different between up-land field and paddy field. To this end,
major protein spots were not different between paddy field
and upland field among all cultivars. It could be suggested
that protein expression is not severely different by various
environment, but different environment affects degree of protein
expression.

Keywords : Soybean, Proteomics, 2-DE, Seed Storage Protein,
Protein expression

B (Glycine max L.)& Zo}x|o}7} &

SRS PRSI

A= Sast A2 shuE Ajul & o] 9“’”4 3
Qoka FOM 714 FRT Thalo] 40%E g Tl
IEYUOEZH ol & 5101 SUrl’/}(Rahman et al., 2011) ESE o]
Qo= Ao, Elopyl, BjE &, 2tol4l, &4k, Bl
9, &, of4d, Ql, lﬂ ndlE 5 Fole 7l E
WEo] FRah| ofo] met 1 47 Z7bE T geKim

et al., 2003; Lee et al., 2013; Lee et al., 2014). 3}X|9F A
v AL 1990 0f| 152,265 haol|A] 2007 o) 76,267 ha®
AufHA o] FolEIL 9lom AFEE 1990l 20.1%9]
A 2013 0= 9.7%2 7F45FHTHSTATISTICS KOREA)
weta T AgE FUHE Al Lol & Aol St
SHHA] =0l A9 F Al HA o] F7elaL Q= Aot =
Z AufHEA-L 1990 )| 6,575 haol|A] 2014 0= 10,785 ha

Z Z71eFFTHSTATISTICS KOREA). o]} o] Zjufjzt7
of Mo o uiYS uf F FAe] vHE G o
3 g APEel SyHm Yk
et e A9 mope] Ao] A vy gEe] 4%
A7k GpEe FHote S, 27 F4o nAL 9,
elm =) 74 el Aolo] sig AEAe] 4ol
YL Fol(ung er al, 2012), Askre] Jagol olatod

"‘-4 Aesta EA} 4=aFo 9gekS Frh(Shimada et al.,
1995). Ajujet o] Zfol= F FA O st AAdoe JFF
= 0 =k oA el Al FoJeHA e, ©43hE, vt
I, 28l 2 gEFoA] Z}olE KB tK(Taira et al.,
1977; Ishiguro et al., 2006). E3H, A2 Lo what = F
A A at 1, Zhew, ZhE, ofd, el g 22wyl

TCorresponding author: (Phone) +82-43-261-2155 (E-mail) shwoo@chungbuk.ac.kr

<Received 28 December, 2014; Accepted 2 March, 2015>



34 OHEIX|(KOREAN J. CROP SCL), 60(1), 2015

ghpol 27 Al A HfolZ Molm, wj4Z 918 W)
B S B9 A A Zol7} SUrk(Cho er
al., 2006; Rahman et al., 2011). =oj| A ujj= F2] ZH$,
wol A AE B3t wastel WHFw F FAY =717
90517 Z7bstths RaE QItHKim ef al., 2004). ©]
A A7) Weta ol o) § FAo) TFE A4S

o] ¥gfste A& & & Ut

£ e RS va A 9okl §e S
o] AL A BT 5 Ak 5US AT U
o|AH7] 9 AHESHATHCho et al, 2014). H7] 352

Cho 2005). o]A® &= &2l 4= A2l stejete A=
I ol Zpol g Hilvhs A2 AsTA9t 247 wh
2ha] o] vhd Aol HE ok Stk A Qv
o o7& Al DNAQ 7|4 Fo] &

T A2 uhEhA o]
W7] wj&o]tWoo ef al., 2003). webA] 2 Ao =
I wre) Auj A ggo] mE F FA AT TR
o] zol & mlagtozN F FA AT o] I ol

et 7122 dug sk,

Al gHgol wE Tl WE S v R A sk fiske] &
T Hes

kg/10a (N : P,Os
: 3.4 kg/10a) A8 2 stgon, 7|g

Al 2 EEARY] ZsH9ch FAS Aok
3

=7
P

N

AL FEL SI7t Tl 22 gJsto] Azt 5 A7)
2 YRE AR A AlASH] $15te] 85%2] n-hexaneZ
AHESEATE A AIATE AR 0.1 gofl lysis buffer (4.8 g
Urea, 0.2 ml NP-40, 0.2 ml Ampholyte pH 3.5-10, 0.5 ml
2-mercaptethanol, 0.5 g PVP-40/10 ml) 1 ml& #7}s}o
refapdol A Zeket & 15,000 rpmof| A 1527 214 E-2]
stol AHEOE Fshi, AEE AT

chal 2l ghek K410 Bradford (1976)2] B ol 595 nmoj|A]

T EA(SHIMADZU, UV-1700)E ARE-ato] S7dok3itt

gs +8 U o|o|x| 2
A =(O'Farrell, 1975)2 & 544

e
B9t 59 3 g 9%
&

A
- Q
=

EAAM7|G o R AFRE Ao £AL 4.8 g Urea, 1.6 nl
30% Acrylamide solution, 2.84 ml DDW, 0.2 ml 10% NP-40,
0.25 ml Ampholyte pH 3.5-10, 0.25 ml Ampholyte pH 5-8,
15 pl 10% APS, 10 ul TEMEDo|t}. U2} A 7|49 59|
¥ W5t B AL lAAWIYEE sk oAU
719F2 12% separating gel (9.6 ml DDW, 17.7 ml 30.0%
acrylamide solution, 16.4 ml 1.0M Tris-HCI (pH 8.8), 300 ul
10% Ammonium persulfate, 50 1l TEMED)Z} 5% Stacking
gel (2.0 ml DDW, 1.0 ml 30.0% acrylamide solution, 3.0 ml
0.25M Tris-HCI (pH 6.8), 30 nl 10% Ammonium persulfate,
20 pl TEMED)& AREsHom 3kl 4171950l
U 5 Ae o QAN ALgaT & Aol Ao
AmershamA}2] PlusOne Silver Staining Kit, Proteing A}
$30] ANE Sk olAAA71950) Ak A =
2 (Image analysis; nonlinearA}2] Progenesis Worstation)-2-
ARgSto] Aol Al Tl spoto] WIS H|aliASkeITh

OIRIIZ7|GSS OISt RHHEIZ Xjolol e EhEl ut

B A Hlm Y

b ol g Auela e A5, AR Wt
UE G N A wa GO = 3 A
Aol wate] et /| 2AEE QI B LS st
oh 7} S 44 SHEFS FANAG. FAE
FFEENY 45E TS dof oNAH/9ES B3t
of 1402 T Wil AL wwsta 24K ol
MR HA S Foto] T W QAR SA8tste] 22}
S spote] WA FES vlweteleh. ol AAW/9F 2
32 e, A Aolo] B2 T WAL B
AEFE BT 2 2o]S Holx] ghorom ANEOR =3}
Woll ] T wEepe wS fAskec s A%
o By LA B wAYEY Holg myon] wt

M2 B 420] Tkl spot oFUX|gh =t o] A 3
A0] Aolo] et wralo] wx| gk I Felshelct.

K
ofd
>
i
ofX
1o
o
2
e
[0
N
o
of
i
|
i
=2
=
rlot
o,
1o
Wi
24
o
=2
=)



Expression of Protein in Different Environment 35

pH3.5-10

pH3.5-10 —l

L il reee H %
20, 1——-"""'“-‘ -3 -—— -
! -c-.-f . - ": v
144w . '
Hannamkong Paddy field Upland field

Fig. 1. Comparison of protein spots between Paddy field and
Upland field on Hannamkong using 2-DE.
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Fig. 3. Comparison of protein spots between Paddy field and
Upland field on Hwangkeumkong using 2-DE.
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Fig. 2. Comparison of protein spots between Paddy field and
Upland field on Beakcheonkong using 2-DE.
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Fig. 4. Comparison of protein spots between Paddy field and
Upland field on Danwonkong using 2-DE.
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Hannamkong

Fig. 5. Loci of protein spots in Hannamkong on SDS-PAGE
gel.

=3} o4 Al o) wuly W AEs
(Table 1), % 40742] i spot 5 Wl Hsfo] keof 4

137)2] gl A spotE 9] protein normal volumeo] Z7}5}¢]
| 7

o, 27719 T2l spotE-2] protein normal volumeo| 7+

o
[\
jus)
=
o
o
o
=
]
-+
e,
=]
=]
:
=N
<
=N
o=
8
(¢}
L
N
>
P~
ol
=
3R
5
o
EN
2

t} protein normal volume®| 2F 1.318]) 7143} o oF 1.144]
S7kekith AAA 2= =0 A AHujE HEF 2 protein
normal volume©| §roj|A] AJuljel SHd-F 9] protein normal
volumeX.c} ¢F 0.158] ZAsFch

TN = AT 407]9] ThlE spotsS AESHe] protein
normal volume& H|WEA S H(Fig. 6, Table 2). Tzl
spot 26H-> d Aw=7} =04 AuiE WHF 9] protein
normal volume©o] oA AujE dhdF 2] protein normal
volume T} OF 1.8u o]4f fAstglon, ojoh= Wiz
A spot 9 O] protein normal volume-2 ©F1.8uf o)A}
%75t t(Table 2). 407H9] T spots &4 A3}, ®o]
H|3to] =of Al 23749] ©ulAl spotE2] normal volume-2
Z715FH AL 167119 @A spotE-2] normal volume2 74

Table 1. Comparison on degree of protein expression in Hannamkong between upland field and paddy field by using image

analysis (Each spot number in Fig. 5).

Difference ('Upland field'

Spot no. Upland field Paddy field v 'Paddy field)

Difference ('Upland

Spot no. Upland field Paddy field field' v 'Paddy field')

1 0.14 0.06 -2.47 - 21 0.37 0.35 -1.06 -
2 0.10 0.06 -1.84 - 22 0.24 0.24 1.00 +
3 0.29 0.28 -1.06 - 23 0.10 0.07 -1.45 -
4 0.51 0.49 -1.04 - 24 0.06 0.06 1.02 +
5 0.96 0.97 1.00 + 25 0.55 0.37 -1.50 -
6 0.46 0.43 -1.05 - 26 0.66 0.24 -2.79 -
7 0.53 0.48 -1.11 - 27 0.27 0.31 1.13

8 0.44 0.33 -1.33 - 28 0.23 0.23 1.03

9 0.35 0.33 -1.08 - 29 0.56 0.45 -1.24 -
10 1.57 1.93 1.23 + 30 0.59 0.63 1.07 +
11 0.12 0.08 -1.53 - 31 0.51 0.62 1.21 +
12 0.12 0.16 1.32 + 32 0.49 0.64 1.30 +
13 0.23 0.19 -1.22 - 33 1.65 1.36 -1.21 -
14 0.30 0.27 -1.11 - 34 1.17 1.09 -1.07 -
15 0.24 0.23 -1.03 - 35 0.74 0.57 -1.29 -
16 0.24 0.23 -1.04 - 36 1.16 1.14 -1.01 -
17 0.16 0.15 -1.13 - 37 1.16 1.08 -1.08 -
18 0.30 0.41 1.38 38 0.66 0.47 -1.41 -
19 0.25 0.30 1.19 39 0.85 0.72 -1.19 -
20 0.32 0.28 -1.15 - 40 0.82 0.87 1.05 +
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Fig. 6. Loci of protein spots in Baeckcheonkong on SDS-PAGE.
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Table 2. Comparison on degree of protein expression in Baekcheonkong between upland field and paddy field by using image

analysis (Each spot number in Fig. 6).

Spot n Ug'l:llgd Paddy field leferer}gzdgypf}lirllj)ﬁeld' v Spot no. Ugizli(rild Paddy ficld lefei[er};zdgiljpézl?g)ﬁeld'
1 1.05 1.17 1.11 21 0.69 0.70 1.02 +
2 0.17 0.17 1.01 22 0.84 0.86 1.03 +
3 0.16 0.18 1.13 23 0.71 0.76 1.07 +
4 0.17 0.14 -1.19 - 24 0.17 0.25 1.44 +
5 0.57 0.54 -1.06 - 25 0.52 0.96 1.85 +
6 0.47 0.45 -1.05 - 26 0.68 0.37 -1.82 -
7 0.36 0.32 -1.12 - 27 0.58 0.71 1.21 +
8 0.25 0.25 -1.03 - 28 0.71 0.69 -1.02 -
9 0.17 0.32 1.87 + 29 0.52 0.64 1.22
10 0.30 0.18 -1.65 - 30 0.48 0.55 1.16
11 0.81 0.78 -1.04 - 31 0.91 0.89 -1.02 -
12 0.31 0.32 1.03 32 1.78 2.14 1.20 +
13 0.30 0.34 1.13 33 1.29 1.53 1.19 +
14 0.34 0.32 -1.05 - 34 0.42 0.56 1.34 +
15 0.36 0.38 1.06 + 35 0.63 0.59 -1.06 -
16 0.20 0.20 1.00 = 36 0.95 1.13 1.20 +
17 0.25 0.24 -1.08 - 37 1.18 1.14 -1.03 -
18 0.18 0.14 -1.26 - 38 0.69 0.70 1.02 +
19 0.75 0.92 1.23 39 091 0.97 1.06 +
20 0.60 0.69 1.14 40 0.87 0.94 1.07 +
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Table 3. Comparison on degree of protein expression in Hwangkeumkong between upland field and paddy field by using image

analysis (Each spot number in Fig. 7).

Spot Difference ('Upland field' v| Spot Difference ('Upland field' v
o, Upland field Paddy field 'Paddy field) o, Upland field Paddy field 'Paddy field)
1 0.81 0.68 -1.20 - 16 0.51 043 -1.17 -
2 0.72 0.85 1.18 + 17 0.95 0.88 -1.07 -
3 0.79 0.68 -1.15 - 18 0.94 0.86 -1.10
4 0.81 0.76 -1.08 - 19 0.55 0.60 1.08
5 0.53 0.48 -1.11 - 20 0.62 0.64 1.02
6 0.36 0.35 -1.02 - 21 0.47 0.31 -1.51
7 0.31 0.26 -1.19 - 22 0.81 0.56 -1.45 -
8 0.34 0.31 -1.11 - 23 1.20 1.38 1.14 +
9 0.48 0.47 -1.02 - 24 2.32 2.38 1.03 +
10 0.33 0.30 -1.10 - 25 1.60 2.10 1.31 +
11 0.40 0.38 -1.04 - 26 0.74 0.65 -1.14
12 0.48 0.47 -1.02 - 27 1.08 1.59 1.47 +
13 0.59 0.56 -1.06 - 28 0.68 0.69 1.02 +
14 0.40 0.53 1.32 + 29 1.22 1.48 1.21 +
15 1.01 0.64 -1.58 - 30 1.28 1.66 1.29 +
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Fig. 7. Loci of protein spots in Hwangkeumkong on SDS-PAGE.
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Table 4. Comparison on degree of protein expression in Danwonkong between upland field and paddy field by using image
analysis (Each spot number in Fig. 8).

Snpo‘” Upland field Paddy field lefere‘}gz dgg"gl‘;)ﬁeld' v Snlz)?t Upland field Paddy field D‘fferef;f;dgypffl‘g)ﬁeld' v
I 2.07 1.69 2 i 16 0.50 0.59 118 T
2 0.76 0.74 11.03 - 17 0.79 0.74 1,07 -
3 0.56 0.64 114 T 18 0.71 0.74 1.04 +
4 0.85 0.72 ERY, - 19 0.46 041 ERY i
5 0.83 0.77 11,07 - 20 0.53 0.39 1136 i
6 0.54 0.50 11,09 i 21 0.96 0.96 1.00 T
7 0.34 0.28 123 - 2 137 132 11,04
8 1.10 112 101 n 23 223 241 1.08
9 0.28 0.34 121 T 24 1.49 1.67 112
10 0.36 0.40 114 + 25 0.55 0.43 2128
T 0.45 0.52 115 + 26 0.76 0.70 21,09 -
12 0.49 0.57 115 + 27 0.50 0.68 135 T
13 0.28 0.28 1.00 T 28 0.73 1.03 1.40 +
14 0.79 0.62 [1.28 - 29 0.87 0.89 1.03 +
s 0.47 0.52 1.10 + 30 335 267 1125 i
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