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Abstract

In order to elucidate the differences of protein profiles among soybean cultivars, the protein composition
of three conventional domestic soybean cultivars and two imported ones including glyphosate-tolerant HS2906
was analyzed by total nitrogen measurement, amino acid analysis and PAGE/densitometry. There were no
statistically significant differences in the levels of any amino acid, including aromatic amino acids, between
glyphosate—-tolerant soybean and the conventional soybean WS82. In the extraction of protein, the SDS/buffer
system was more efficient than the defatting/water system. The SDS-PAGE/densitometry analysis showed
that there was a similar profile of proteins among cultivars, although the amount of total protein ranged from
380.2 mg/g to 423.9 mg/g. In addition, there was no discernable difference of protein profile between glyphosate-
tolerant soybean (total protein amount, 380.2 mg/g) and the conventional soybean WS82 (390.2 mg/g), although
the amount of P-conglycinin (55 kDa) was lower in glyphosate-tolerant soybean. Meanwhile, the amount of
25 kDa protein was greater in domestic soybean cultivars than imported ones. Thus, normal PAGE/
densitometry method would be useful to analyze the difference in protein profiles of soybean proteins, and
furthermore evaluate the protein profile of proteins between GMO and conventional soybean.
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(1.8 mL)& ¥ 1 ultrasonicator water bath Woll4] 14]

3 F%3 F 441 %21(13,000 rpm, 20 min)

o A e B A 550 R AREERg T
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oln] AL A2 PITC labeling &k 3-¢l automated amino
acid analyzer(Waters Pico Tag HPLC system, Milford,
MA, USA)el &3] =} & 2 dA & 11.87 mgd F
o] PICO-Tag®r ol 27 PITC labeling® A& 400 uL
Zoll A 5.0 uL%E #3le] HPLCE ofvl Ak &5 ek
Ao} 77 e 29 ekx) o 9l o] 9l = Waters
510 HPLC(Waters Co., Milford, MA, USA), Waters
gradient controller, Waters 717 Automatic sampler @ T4
E HPLC®} Waters PICO-tag column(3.9 %300 mm, 4 um)
E Algdld on Iz Waters 996 photodiode(PDA)Z
254 nmoll A 73 &8l o}, o] AR 6% acetonitrileS & 7§
140 mM sodium acetate(A)2} 60% acetonitrile(B)E £

Tl Al F et

M7|d=E 24 (SDS-PAGE electrophoresis)

A7) FEx27 N Axd F FE2EAFY 10 ULE, 22
pLe] 0.1 M Tris-HCI(pH 7.0)3} &3k F-ofl o]e]A] 8 uL <]
58] sample buffer[60 mM Tris-HCI, pH 6.8, 20%(v/v)
glycerol, 2%(w/v) sodium dodecylsulfate 0.1%(w/v) bro-
mophenol blue, 5%(v/v) 2-mercaptoethanol] & ¥ 1. & &
gl 3o 100°Cell A 587 dA e F A st A
2] dA=FG UL)>E AEE ARSI

Laemmlit¥] (13)¢ll 21 7] normal gel PAGE$} gradient gel
PAGE #7135} A 719 53 *| (Heofer Lab Co., LTD, San-
francisco, CA, USA)E- A}&-3to] $aslgdn).

Normal gel PAGE Z7& 4%(w/v) stacking gel3}
125%(w/v) separating gelZ 7A1 ¥ 1.5 mm-thick PAGE
gelS AF4-3l9d 22, running buffer(pH 8.3)+ 192 mM gly-
cine, 0.1% SDS ¥ 25 mM tris(hydroxymethyl) amino-
methane 2 & FA E gl ond A x}x 0 g2 80 Vol 4] 20~ 30%
ZE, o101 4] 120 Vel A 60~T7087F A7) 58 21 33s}3lc).

Gradient gel PAGE 3712 1.0 mm 57 2] 4~20%(w/v)
precast Tris-HCl gel(Bio-Rad)&-
buffer(pH 8.3)= 192 mM glycine, 0.1% SDS % 25 mM
tris(hvdroxymethyl Jaminomethane . 2. A % 9it}

PAGE gel-> Coomasie blue(1l g/L)& & A 8}93 31 oo 4]
g A] 7] Bof Zb whulAl w9 okS Scanning densito-
meter{UMAX PowerLook1100, Taiwan)®} TotalLab soft-
ware(Phloretix International LTD., England)ell &3} whul
Ao BExE Hrlslsdch
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Table 1. Protein amount of soybean of different cultivars (mg/g dry base)
Method 501" S02 $03 504 505
Defatting/water extraction 3455+ 1.9 3427149 3473+ 4.4 364.8%+7.35" 3416+2.1°
Non-defatting/buffer extraction 406.1+4.3" 406538 451.9+99" 4532+ 22.4° 4399+175°
Kjeldahl method 356.5+7.3 349.7+6.8 338,736 356.4+0.6° 3293+0.7°
bOl WS82; $02, HS2906 (GMO): S03, Hwanggumkong: S04, Pungsankong; S05, Duyukong.
Data are expressed as mean = standard deviation of at least three replications.
“Means in the same row with different letters are significantly different (p<0.05).
Table 2. Amino acid composition of soybean cultivars
AR s01" 502 503 S04 505
o ng/mg % ng/mg % ng/mg % ng/mg % ng/mg %
Ala 2,090" 3.19 1,934" 3.22 2.268" 3.36 2,002 3.21 1,672 3.00
Ile 3,101" 474 2,779" 4.62 3,380" 5.01 2,990" 4.80 2,736 491
Leu 4.735" 7.23 4,072 6.77 5,358" 795 4,784° 767 4,320° 775
Met 782" 1.20 708" 118" 562° 0.83 5007 0.80 466" 0.84
Val 3,733" 3.70 3,318" 5.52 4536" 6.73 4,212 6.75 3,722 6.68
Glv 4,066 6.21 3876" 6.45 5718° 8.48 5,304° 850 4,820° 865
Arg 2,887" 441 2,670 4.44 3,684 5.47 3,492 5.60 2,028" 5.26
Lys 765" 117 645" 1.07 890° 1.32 720° 1.16 608" 1.09
His 2,872 439 2,762" 4.59 22004 3.30 2,028 325 2,096 3.76
Glu 10.161" 1552 8,844" 14.71 10,996 16.31 9,692 15.54 8,210 14.74
Asp 3,776 5.77 3,234" 5.38 4,888" 7.25 4514° 7.24 3,728" 6.69
Ser 2,.822" 4.31 2,628" 437 3,856" 5.72 3,424" 5.49 3118 5.60
Thr 3982" 6.08 3.779" 6.28 5,320 7.89 4,938" 7.92 4,447 7.98
Cys 765" 1.17 851¢ 1.42 1,284 1.90 1,270° 2.04 1,164 2.09
Pro 11,264" 17.20 10,872 18.08 4,080 6.05 4,496 7.21 4,528" 813
Cys2 208" 0.32 160° 0.27 340 0.50 362¢ 0.58 326° 0.58
Phe 5,284 8.07 4,940" 8.22 5,926" 8.79 5,614 9.00 4,954 890
T 28" 0.04 25" 0.04 114" 0.17 130" 0.21 134" 0.24
Tvr 2,160" 3.30 2,030 3.38 1,990° 2.95 1,892 3.03 1,730° 3.10
Total 65,487 100.00 60,132 100.00 67418 100.00 62,364  100.00 55,702 100.00

Samp)es are the same as in Table 1.
\Iean of triplcate.

"\leans in the same row with different letters are significantly different (p<0.05).
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A. 12.5% acrylamide gel.

Fig. 1. SDS-PAGE patterns of soybean proteins.
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o] AF F Al 2ol e R A g vl AR
]u—"ﬂ/ﬂ = g aA AA=E e, 01218 A= normal
PAGE(Fig. 1A)9} gradient PAGE(Fig. 1B)oll4 #&& 2
2 vebydeh o] el Fujar SFF-2 thE cultivarel] B} 3]
el ghake) o) & Aoz setEgled, oleidt Ade
Z chldgeke] Aol dxstE Aolrt
t}L o 2 A7) normal PAGE 24235 B0 2 2wl
el 74 sol 2 setsly] fle) FFHER T8 DA (e -
@ -, B-conglycinin ¥ glycinin A&B)l FA¥ & densr
tometry™ o & £438451& o Fig. 2¢ 49} 7o) vhebyt
o o]z Aol 4] Fig. 1ollA4 #2E 7%*454 RS
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Q] zpo] & vrehx] ¢hgk ot subunit®] H$- a-, a'-, B-
conglycinin®] z+ gk FE 7k f-2] 2l 2fe] 7} glsdet.
E3] B-conglycining A x4 A3 GMOZ(HS2906) 7
FAEE EAF A ANAHLE FE& AR BAHNAG
v 4E29] A9 B-conglycinine] ZAl v wkRlel
@ -conglycinin® a'-zconglycinin® At & o 2 =4 v}e}
wFr}, o]} 7o) conglycinin® subunitS FE 7k W3lrt
9= 7o g shetbsl wh o]#’ AzbE 7] 2.1(19,21,22) ) A
9} 7ro] A A}l A Al conglycinin® subunits- 7 o ul2}
A HEtsEle Aoz AlgEch wepa] B Al AR
normal gel PAGE/densitometry™ -2 & £&7k9] whalal

of

; a . : :
2 3 4 5 6

47.4

B. 4~20% precast gradient gel.

a’, a & B subunits of conglycinin. Acidic/basic subunits, polypeptides of glycinin. "Significantly different. Lane 1, Koma-tech molecular

weight standard; lanes 2 to 6, S01 to S05, respectively.
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Fig. 2. Densitograms of normal 12.5% gels of total
soybean protein.

Table 3. Ratio of soybean polypeptides by SDS-PAGE analysis (%)
so1” 502 S03 504 S05
@ (85 kDa) 9.37 045" 10.87£0.56™ 9.92+0.65" 12.92+1.09° 10.99+1.27"
@ (71 kDa) 14.04£0.63" 15.03+0.58" 14.38+0.96™ 1893+ 167 16.09+ 1.60™
B (34 kDa) 16.45+1.05° 12.49+0.99° 16.41£0.80™ 10.32+0.85° 18.09+1.23°
Conglvcinin (¢’ a, B) 39.86 094" 38.39+1.32° 40.72+1.96™ 42.18£2.49% 4517+3.32°
A (38~47 kDa) 36.07 % 1.63" 35.92+1.58" 35.76+£351° 34.15+£3.49" 33.09+3.73"°
B (20 kDa) 24.06+1.17" 25.69+1.02° 23.53+0.75" 23.67+1.24° 21.74+1.75"
Glvcinin (A, B) 60.14£1.10° 61.61+1.26° 59.29+3.65° 57.82+3.54" 54.83+ 456"

The extracted proteins were subjected to SDS-PAGE at 10 BL/lane in a 12.5% normal gel. The density of each polypeptide was
determined by using scan density meter. Conglycinin includes three subunits (¢’, ¢ and B), glycinin includes two subunits, acidic
subunit (A) and basic subunit (B).

”Samples are the same as in Table 1.

“Data are expressed as mean=standard deviation and are the mean of three replications.

*\leans in the same row with different letters are significantly different (p<0.03).
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