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Elucidation of Structure-physicochemical Function Relationships at Subunit Level of
Soybean f-Conglycinin by Using Mutant Cultivars

Nobuyuki MARUYAMA and Shigeru UTSUMI
Graduate School of Agriculture, Kyoto University, Uji 611-0011

ABSTRACT

We purified four single molecular species of §-conglycinin heterotrimers consisting
of the & and S subunits or the ¢ and B subunits from mutant soybean cultivars
lacking the « or ¢« subunit, respectively, and examined their structural features and
physicochemical functions. The presence of more ¢ and ¢ subunits in heterotrimer
makes it more hydrophobic. The thermal stabilities of heterotrimers composed of
two kinds of subunit are mainly influenced by that of the subunit which has lower
thermal stability. Solubilities at low jonic strength (z=0.08) of the heterotrimers
containing the « and « subunits are very similar to those of the o and o
homotrimers (Soy Protein Research, Japan 3, 12-17, 2000), respectively. Emulsifying
abilities and heat-induced associations of the heterotrimers containing one 8 subunit
are similar to those of the o or « homotrimer, while those of the heterotrimers
containing two 8 subunits are similar to those of the § homotrimer. Furthermore, it
was suggested that the number of the extension region, the surface hydrophobicity
and the structural stability relate to the emulsifying abilities of the individual
trimers of B -conglycinin. Soy Protein Research, Japan 4, 19-26, 2001.

Key words : 8-conglycinin, structure-physicochemical function relationship,
solubility, thermal stability, soybean

REZAHBIEREM L LTEERZHU Y EOT ), ZOHBREIART LI EFEENL. DDA,
Wh. FTRRKRZLAAESENMIFEE RO 2OBEL M THEORRERARICT 5 2 AL ET
CARB, RELAHERENEEBEYALTE b5, &4, TOL)L2BE»S, KEZAHED
FEBRRSTHL - 7)o ORE - T
*F 611-0011 FATE 7 FEEA H AR DA & e T & 7219,

KE/-ABEMRE Vol 4(2001) 19



p-arrsNr=vida, a, pOIHEEDT T
Zy PR ENTBY, FF 7=y NI
PEAMENTNS, B d—REEOHEM L 72 o 7 58k
(416 5%k, #) 5% DMHFME) OAPSBEEN TV
B, o ko BEDONRFBUIZEA 1256 BLUT141 O
TR ERL L) A BAMOMT s ATy a Y
IR (60% D) £EoTwa Y. kR KE
REOT- I, 100 EHOREBLUAT O3 &K
PHEIEL TS0, FFELNVCORE - T
EAHBEORIT VL ELrE—0sF s KEET LD H
BT L0 FEEICRETH L. Fald, HEHBSN
TmB-arr) ot Tasy MBICER Y
DREMMES, — KNG mEL ) EFT 55T EHNHE
WAL nwE W) FJICEIR Lz, #LC, BEEFED
KREmErL &R EIBARELAKL, Zh00HEY
BB L ML BT L2, 35618, #hso
FtEE, KIBTRZEHRIC LD 8 L 7o K Al 2 Bk
EIEEOREEE IR, BT 22L10LD, &Y
JazZy hOaTHEE, AT e VEEBLO
WEH O, W& & I TR 2% E % B 5 7
WZL72 S50, YRR g-a v v oo
RS - LA AR A IR 2 72012, ~AF a3 &
BIZOWTHIRITTH I ENEENSL. # 2 TEESE
T, a REBLIV o REKRELY, 4FHO~TT
SERTHEL, N5 OEENFRE N T4 %18
A

Pl &

AT70O 3 EFOHES

a REBL P o REKELY B-av Y=y
EOxRAB LA, 2LT, a BLU o FE3IEEE
FERDFEIZL O Y ABEOA~T U 3 BAEEER L.
2OoD g TAZy bE—DD BTy M LD
AT O 3EARE a2B81 LED L. o FEB L
U7 38ROV TH ERRICETE L7,
ABREE
LTABEDEREY VIET VT IV EAY v~
FELT, 70954 T vtA4 SEYFEv b 7
O (FEAISERL) 12X - TT o 7.
B

05MIEIEF MY 72 %E0 10mM Y > BRiEE T,
pH 7.6 (2B L 724 & TV AZH 4 OB & RIS %
TEIZED, AF UBEB LU pH 2% L 221k, 4T
T 20 REWEE L 72, #Efk, 17,000 X g T 15 &
LHEL, EEICEERTwAAREEY SR L

20

EROIAHERICHT L2EE,OBERYEHR L.
FREBRK M

FEB L IANT O3 BEROKRHBKEL, 7=
7T U—ABLFTF VLT 7H— X% HWBUK
WHhIhorOw b TSI 74 =X NVRIT LI, 7
Vx 23MAREE7 > B A B LU 04M (LT F U
T LhkEt 3B mM Y RS, pHT76 ICERL,
FI#BER CRE L Lh T4t L7, BT v E=
TLADTG VI (23~ 0M/804, 0.25mL/ %)
Xk DER L.
BT

A 70Xy VIHMC2T NV TR TF 4 TRA
yu¥Fy0) A—9—%H\T, 04MIELF YD
L% EHEL3BmM Y CEEEE T, pH76 (RETRA)
WAL 728 ~7 0 3 BROREEESENELITH
T, BEEE AN, ETEEE 1T/ 4T
Fo7.
M#ASEMH

BE A ER L&~ 7 1 3 &% 70C, 80T,
90C TS MEMEAMIEL, 022 um O 7 4 V¥ — Tl
BLAE, YavFy s AKW-804 B & OF SB80O6M
HITLERCTTVIERZ O N5 T 4 — %4757
KY = O5TEE, ZAEGERIEER (717
by oad—%) ICko THRELL.
LR (w

R A BB L-K/ T 0 38 (0.5mg/mL)
1.5mL & KEM025mL 2#FE4 4 X L7225, 25
WSR-S kb a Yy RREL
L= - o millEEE GBHEErR, €7
L LAS00) A HWTE LTI Y g v ORESA & HlE
L7

BREEE

Py

RE I ERIE, A4 V0S5 TRHFANLTRTO
pPHIZBWTHAEWTHY, A4 258 0.08 TiE, 3
& o3I pHs It DA, LT, B3idpH48 ~ 85
KBWIARBEEEART Y. 44 VEE 05128V TIE,
ETOANTO 3 'K (2281, alBf2, a'281, a’'152)
A, RE3BHREFABICpH IC XL STHEMNETH - 7
—h, A4 VRE 008 T, a281 & alf2i3%FR
FNpH48~54 BX U pH48 ~ 57 IZB VT AN
w7 (Fig.1A). 72, o BL U ¥ 7=
FMEDHAEANT O3 ERLFAMOMEDERLE (Fig.
1B). bbb, g7y b i —2&0A50O3

XE/-ABEWRE Vol 4(2001)



Solubility (%)
S & 3

o

Fig. 1. Dependency of the solubility of 8-conglycinin heterotrimers composed of the o and 8 subunits (A)
and of the o and B subunits (B) on pH at ionic strength 0.08 compared with those of the
homotrimers®. Solubilities of a3 and '3, 281 and ¢'281, @152 and 152, and B3 are shown by
dashed and double-dotted line with squares, dashed and single-dotted line with circles, dashed line
with triangles, and solid line with rhombi, respectively.
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Table 1. Elution times of the homo- and heterotrimers on hydrophobic chromatography

Elution times (min)

Columns -

a3 a’3 a2p1 o'2p1 alp?2 a’lp2 B3
Butyl Sepharose 48.6 479 47.1 459 43.8 43.0 38.2
Phenyl Sepharose 69.2 69.2 67.3 67.3 64.7 64.3 56.7
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Fig. 2. DSC scans of 8 -conglycinin heterotrimers composed of the & and 8 subunits (A) and of the ¢ and
B subunits (B) compared with those of the homotrimers?. Profiles of &3 and '3, @281 and a'281,
alB2 and o182, and B3 are shown by solid line, dashed line, dotted line and dashed and single-

dotted line, respectively.
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Fig. 3. Elution patterns of heat-treated 8-conglycinin heterotrimers. «281 (A), a182 (B), a'281 (C),
o'182 (D) were heated at 70°C (dashed line), 80°C (dotted line) and 90°C (dashed and single-dotted
line). Nonheated samples were shown by solid line. Numbers indicate the peaks.
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Fig. 4. Particle size distributions of emulsions from f-conglycinin heterotrimers.

(C) a2B1. (D) a'1B2.

DD BIICEVEELRTZENFHLIEL o7

Flbts

IV a rORESHEHFHETLIEICLY, $L
LM SR L 72 (Fig. 4). & 3 BHEOKTEY LI
BEhE, a281 BLU o281 DRFEE, FhFh
a3 o 3EMNMEEZRLA. —F, alB2B LT

24

(A) a2B1. (B) a1B2.

@182 1% B3 LV MEE R L7z

510, LML FEBUK L L ST ER L O
M 27 (Fig. 5). AEFEIZET > T, a BLD
o Ty VIFEET ALY AT v oa VBB
FULHICKESCEET LI L 2HL LI LTS Y,
FIT, LY ATV a YEBORHE U SFEICE
LTl L7z, REAHKEOBIZE, 7F vt 77

AE7-ABEME Vol 4(2001)



(A) (B)
35 90
= B3O B3O
E 40 __8Ff
g &3 a'3 o
= O
z op1 Coaipe| £ 120 or1p2
S 45 a'2f3 alp2 80 F 2B 14001
= QZﬁLD s a'2f
m O
a [ |
50 v 75 A .
0 10 20 30 0 10 20 30
Particle size (um) Particle size (um)
Fig. 5. Relationships between the emulsifying ability and the surface hydrophobicity (A) and between the
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emulsifying ability and the thermal stability (B).

Molecular species having the same number of the

extension region are linked by solid line. The surface hydrophobicity values are indicated by the
elution time on a Butyl Sepharose column (from Table 1). The thermal stability of & 182 is calculated

from the t. values and ratio of two peaks (from Fig. 2).
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