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ABSTRACT Soybean is very useful crop to supply vegetable
protein for human. However, cultivation arear of this economically
important crop is gradually diminished in upland field. Hence,
cultivation area of soybean is increased in paddy field. During
the growth duration of soybean, excessive moisture injury
is serious problem for sustainable production and supply. We
investigated protein expression according to different period
of seed soaking and germination after seed soaking. For com-
parison on expression of protein according to different condition,
we performed two-dimensional electrophoresis. After electrophoresis
analysis, we selected differentially expressed protein spots
according to different condition such as soaking period and
germination after soaking to identify protein function by using
MALDI-TOF. Results revealed that pattern of expression of
protein according to soaking period and germination after soaking
were generally not different in major spots. However, degree
of expression of protein in some protein spots was increased
in accordance with decrease of soaking period. Especially,
in Hwangkeum-Kong, Danyeop-Kon, and Pecking, the degree
of expression of protein was remarkably increased for 4 days
after soaking. But, according to germination after soaking,
degree of expression of protein in germinated seeds of all
cultivars was higher than un-germinated seeds. In results of
MALDI-TOF analysis, specific proteins were identified by
different soaking period such as Allergen Gly m Bd 28K,
P24 oleosin isoform B. Also, in accordance with germination,
degree of protein expression of the related protein, Gibberellin
was increased in un-germinated seeds of lksan-Kong. In un-
germinated seeds of Sinpaldal-kong, proteins were identified

as down-regulated by soaking such as ATP binding and
Inhibitor II', proteinase.

Keywords : soybean, seed germination, protein expression,
two-dimensional electrophoresis, MALDI-TOF
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o= 20.1%°114] 2013Hofl= 9.7%% 48T STATISTICS
KOREA). WetA 39 A& SHE fl8l 2ol & AL
ol S7FstHA molAe F Aul WA o] Frbskal =
Aot = F AuH A 1990E o] 6,575 haof| 4] 2014
o= 10,785 hai =7V319 E}(STATISTICS KOREA).
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e-tube= YHEY F AFHE 500 ul tubeo] Fir gelo]
E e-tubeo]= 50% ACN/5% TFA 50 ulE A7)tk 25T
ALof| A 4087t FolEa YAEE|5t0] 500 ul tubeo] ¥
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s Arysle] Al&skal 50% Acetonitrile/10mA Ammonium
bicarbonate 200 plE A 7}sto] B3 trypsin enzymes:
15 uE 23} In-gel digestion & A=XE Al=Eof 0.5%
trifluoroacetic acid (TFA) 10 ul& 7}5to] 42 5 A&
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=27} =0k8lE e-tubeo]] HaL 109 AJst= SapAziTh ot
Al 0.5% TFA/DW= 10H A|&3t3ct 50% ACN/0.5%
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X7 e 54 sioich Thld SAol oA vlzaek
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Fig. 1. Reference 2-DE gel map from Sobacknamul-kong in
soaking conditions. Proteins were extracted from seeds,
separated by 2-DE, and visualized by silver staining.

The MW of each protein was determined by 2-DE
markers. (A: 1, B: 2, C: 3, D: 4 days after soaking).
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Fig. 2. Reference 2-DE gel map from Taekwang-kong in
soaking conditions. Proteins were extracted from seeds,
separated by 2-DE, and visualized by silver staining.
The MW of each protein was determined by 2-DE
markers (A: 1, B: 2, C: 3, D: 4 days after soaking).
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Fig. 3. Reference 2-DE gel map from Jangsu-kong in soaking
conditions. Proteins were extracted from seeds, separated
by 2-DE, and visualized by silver staining. The MW
of each protein was determined by 2-DE markers (A:
1, B: 2, C: 3, D: 4 days after soaking).

Fig. 5. Reference 2-DE gel map from Danyeop-kong in soaking
conditions. Proteins were extracted from seeds, separated
by 2-DE, and visualized by silver staining. The MW
of each protein was determined by 2-DE markers (A:
1, B: 2, C: 3, D: 4 days after soaking).
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Fig. 4. Reference 2-DE gel map from Hwangkeum-kong in

soaking conditions. Proteins were extracted from seeds,
separated by 2-DE, and visualized by silver staining.
The MW of each protein was determined by 2-DE
markers (A: 1, B: 2, C: 3, D: 4 days after soaking).
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Fig. 6. Reference 2-DE gel map from Danwon-kong in soaking

conditions. Proteins were extracted from seeds, separated
by 2-DE, and visualized by silver staining. The MW
of each protein was determined by 2-DE markers (A:
1, B: 2, C: 3, D: 4 days after soaking).
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Fig. 7. Reference 2-DE gel map from Peking in soaking
conditions. Proteins were extracted from seeds, separated
by 2-DE, and visualized by silver staining. The MW
of each protein was determined by 2-DE markers (A:
1, B: 2, C: 3, D: 4 days after soaking).

spot DW-1, DW-2, DW-3& 5% 52 H(Fig. 6), peking
oA WFAol et Thald WHHES} F71el spot
P-1, P2, P37 A% 420 Tld SHA} hasll
P42 EA4eholckFig. 7).

Aol weba wel 2ol S woli= spote] dhstel
NCBI2} ExPASy©llA] 573t Tl 22 Table 19} ) Zski
A8 B3l 5% Tl spot = SB-1-2 Putative transcription
elongation factor®, 12|31 SB-3+= Myb oncoprotein homolog
{clone 305} 2 EIEQitt SB-2, DY-4+= u|x]9] thulz]
223 T-2, J-1, DY-2, DW-1 @ DW-32 NCBIo| AM4ZA
¥} o] Fo] AHA|A| b Tl o] ARk, Swiss-Prot®]
WA} T-2, J-1, DY-2= Glycinin G1 2%, DW-13} DW-3
+ Basic 7S globulin® 2 &9|&¢it}. J-2, H-1, H-2, DY-1,
DY-39} P-1-2 Allergen Gly m Bd 28K & EQ1E Q=g 9]
SR e o] ZASH a3 Allergen THlY Fof BhLt
oJti(Tsuji et al., 1997). T-1> MADS box protein 26 0=
et IL(Acton et al., 1997), H-33} H-4+= Glycinin® 2
2ol Qit). E3], H-5= P24 oleosin isoform Bo = X|Z
AE LZA7= = otH, doldA oA Ao =4
signalE Z4sH= A2 3l ¢t Loer and Herman,
1993). DW-2+= &9 8 A% Tl A 2] 7S seed globulin

= v
precursor 2 SHIEIGL=T] o] Tl o Haja} vhe 1

)

Table 1. List of identified proteins from 2-DE gel on different soaking daysusing MALDI-TOF-TOF mass spectrometry.

Spot no. p/ MW Protein Name Genebank Identifier’ Protein Accession No.”
SB-1 935 41188 Putative transcription elongation factor 2150919393 -
SB-2  9.12 22359 Unknown protein 2118403720 -
SB-3 4.85 1393 Myb oncoprotein homolog{clone 305} gi256824 -
T-1 6.25 24888 MADS box protein 26 gi4105097 Q9ZTQ9
T-2 6.15 55472 Unnamed protein product/Glycinin G1 (precursor) gil8165 P04776
J-1 6.15 55472 Unnamed protein product/Glycinin G1 (precursor) gil8615 P04776
J-2 5.73 52609 Allergen Gly m Bd 28K 212697782 Q9AVKSE
H-1 5.73 52609 Allergen Gly m Bd 28K 2112697782 Q9AVKSE
H-2 5.73 52609 Allergen Gly m Bd 28K 2i12697782 QY9AVKS
H-3 6.15 54208 Glycinin subunit G3 2118639 P11828
H-4 5.78 55657 Glycinin AlaBx gi225651 -
H-5 8.89 23487 P24 oleosin isoform B gi476216 P29531
DY-1 573 52609 Allergen Gly m Bd 28K gi12697782 Q9AVKS
DY-2 6.15 55472 Unnamed protein product/Glycinin G1 (precursor) gil8615 P04776
DY-3 5.73 52609 Allergen Gly m Bd 28K 2i12697782 QY9AVKS
DY-4 946 21948 Unknown protein 2115223241 -

NCBI accession No., P’Swiss-Prot accession No.
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Table 1. List of identified proteins from 2-DE gel on different soaking daysusing MALDI-TOF-TOF mass spectrometry (Continue).

Spot no. p/ MW Protein Name Genebank Identifier” Protein Accession No.”
DW-1 8.61 46262 Unnamed protein product/ Basic 7S globulin(precursor) gi18543 P13917
DW-2 8.68 46264 7S seed globulin precursor gi1401240 P13917
DW-3  8.61 46262 Unnamed protein product/ Basic 7S globulin(precursor) 2118543 P13917

P-1 5.73 52609 Allergen Gly m Bd 28K 212697782 Q9AVKSE
P-2 6.6 31747 Seed maturation protein PM34 g196221530 QILLQ6
P-3 9.36 11798 Lipid transfer protein precursor gi13507262 Q9ATH2
P-4 9.21 1347 Hypothetical protein - Soybean 217488680 -
INCBI accession No., P’Swiss-Prot accession No.
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Fig. 8. Reference 2-DE gel map from Jangsu-kong after soaking Fig. 9. Reference 2-DE gel map from Namhae-kong after soaking

conditions. Proteins were extracted from seeds, separated
by 2-DE, and visualized by silver staining. The MW
of each protein was determined by 2-DE markers (A:
Germinated, B: Un-germinated seeds).
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Fig. 10. Reference 2-DE gel map from Paldonamul-kong after
soaking conditions. Proteins were extracted from seeds,
separated by 2-DE, and visualized by silver staining.
The MW of each protein was determined by 2-DE
markers (A: Germinated, B: Un-germinated seeds).
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Fig. 12. Reference 2-DE gel map from lksan-kong after soaking
conditions. Proteins were extracted from seeds, separated
by 2-DE, and visualized by silver staining. The MW
of each protein was determined by 2-DE markers (A:
Germinated, B: Un-germinated).
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Fig. 11. Reference 2-DE gel map from Sinpaldal-kong 2 after
soaking conditions. Proteins were extracted from seeds,
separated by 2-DE, and visualized by silver staining.
The MW of each protein was determined by 2-DE
markers (A: Germinated, B: Un-germinated seeds)
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Fig. 13. Reference 2-DE gel map from Heukcheong-kong
after soaking conditions. Proteins were extracted from
seeds, separated by 2-DE, and visualized by silver
staining. The MW of each protein was determined by
2-DE markers (A: Germinated, B: Un-germinated).

wAg 3olx i, NG-13} IG-3% 7FAe] thalal g 5)o]
E 2 t}h NG-2+= Methllothionein .2 <41 B % oz
(Coyle et al., 2002), PG-12 224 A1, SG-12 NCBI
A3} unnamed T2 0] AW Swiss-Proto]| A= Alcohol
dehydrogenase 10]2}= Th 22 3] ] Q) =1 (Christie et
al., 1991), ©]= Crawford and McManmon (1971)9] 502
I3} AEo]Al&= Alcohol dehydrogenase, Malic dehydrogenase,
/\E_o] HRAY 0]-01

203 93} Alcohol

Lactic dehydrogenase, Pyruvate kinase &
HsAEE FEGT & A 2ol A



dehydrogenase 1 THizlo] WA 7 o 2 AZtEc) SG-2& IN-li X] Hﬂ%—ﬂ%
840 2840F -3 ATP binding Tl 2 (Higgins et o
al., 1986), SG-3-2 Tz E3|F A9l inhibitor II, IG-2= = O] 0}01 HPO]—E Z“%_]A] 7] ] 2

A= BYF40l F27 subunit (Li ef al,, 1993), Zg1  th HN-1& 2

ProteomicsE ©|§8 T2 2ot & AFH0 [ME HHE

HG-12& DNA$} zinc ion& bindingdl= dld g z+z} &
ol =] ¢l th(Harrison, 1991; Miller et al., 1985).
wokshd] 9k FAfol 4 AT SES Table 37} 2o,
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Table 2. List of identified proteins from germinated seeds of soybean using MALDI-TOF-TOF mass spectrometry.
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Spot no.  p/ MW Protein Name Genebank Identifier’ Protein Accession No.”
JG-1 9.81 17676 Ubiquitin extension protein gi71913239 Q45FLS
JG-2 8.96 42878 Putative TPA: Cgi67 serine protease precursor 2134905260 Q84SE0
JG-3 8.24 35062 Unknown protein/Hypothetical protein gi26449463 Q8GZ68
NG-1 9.64 29062 Hypothetical protein gi51091686 Q69L50
NG-2  4.11 4537 Methallothionein gi3342194 081528
PG-1 5.6 57921 Glycinin precursor gi121280 P04347
SG-1 6.08 41146 Unnamed protein product/ Alcohol dehydrogenase 1 gi21951 P13603
SG-2 594 107304 ATP binding gi15217940 -
SG-3 4.87 8058 Inhibitor II', proteinase 21223095 -
IG-1 11.52 13044 Unknown protein/Hypothetical protein gi50909749 Q67516
G2 613 1474 Chlo“gﬁiﬁﬁ‘;ﬁ‘ﬁyﬁf ehe independent ¢i18308981 Q36622
IG-3 8.61 6791 Hypothetical protein gi51091687 Q69L49
HG-1 7.99 18417 DNA binding/zinc ion binding 2118403408 -

NCBI accession

ba. .
No., )Swiss-ProtaccessionNo.

Table 3. List of identified proteins from 2-DE gel on on un-germinated seedsusing MALDI-TOF-TOF mass spectrometry.

Spot no.  p/ MW Protein Name Genebank Identifier” Protein Accession No.”
IN-1 5.07 6572 Metallothionein-like protein gi2465006 023938
IN-2 4.8 7544 Metallothionein-like protein type 1, putative gi77556864 P47988
NN-1 4.59 7754 Metallothionein-like protein gi5853156 QI9SPE7
PN-1 8.61 46262 Unnamed protein product/Basic 7S globulin precursor gi18543 P13917
SN-1 8.68 46264 7S seed globulin precursor 211401240 P13917
SN-2 8.61 46262 Unnamed protein product/Basic 7S globulin precursor gi18543 P13917
IN-1 8.99 5296 Gibberellin regulated protein 21282740631 Q84XNS5
HN-1 573 54208 Glycinin subunit G3 2118639 P11828

NCBI accession No., P’Swiss-ProtaccessionNo.
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