KER-ALTVI = DOEE - #eE1ERET
Il - e R

AR EARRL AT SET

The Structure-function Relationships of Soybean S-Conglycinin

Nobuyuki MARUYAMA and Shigeru UTSUMI
Research Institute for Food Science, Kyoto University, Uji 611-0011

ABSTRACT

Soybean proteins are composed of two major components, B-conglycinin and glycinin.

Elucidation of the structure-function relationships of soybean proteins is required for
development of new food products from soybean proteins. Such relationships of glycinin at
subunit and molecular levels have been investigated in detail. However, such a study on 8-
conglycinin has been scarcely carried out. B-Conglycinin is a trimeric protein consisting of
three subunits «, " and 8. The « and «” subunits are composed of the extension and the core
regions, whereas the 8 subunit consists of only the core region. We prepared the individual
subunits and the deletion mutants lacking the extension regions of the o and «” subunits using
the Escherichia coli expression system and examined their structures and functions. All
recombinant proteins appeared to adopt a correct conformation as judged by CD and density
gradient centrifugation profiles. Surface hydrophobicity and thermal stability of the B-
conglycinin constituent subunits are likely to be conferred by their core regions, which exhibit
different properties to each other. Solubility, formation of heat-induced soluble aggregates, and
emulsifying ability of individual subunits remarkably depend on the extension regions and the
carbohydrate moieties in addition to the structural features of the core regions. These facts
indicate that we can produce various end products by selecting soybean varieties containing 8-
conglycinins having different subunit compositions. Soy Protein Research, Japan 1, 19-24, 1998.

Key words : soybean, 8-conglycinin, structure-function relationships

W4E, BAOENCBVCRNES, RELR EORE

HRELEMIATEOFRPFERLZMEL 2> T2,

KE-AABRMET VAT O - VEETREY 20
HEHBRER Do TEBY, 20X ) 2EEEKLHEE

*T 611-0011 TR Ay EERAH#

KE/-ABEME Vol 1(1998)

BT B2, FORRTHEATLIEDEENS.
DI RE R ARG OREE L g iERE L
MHEZHOPICTAZ EDNVETH 5.
KE-ABRBRZY Yoy bkary sy =k ER
SELTOBBY, 7oy O - A
Bl 7oy b LAV B X UGF LUV TIRITE 1,

19



W ODRDBEBRPIES PIZENTWBEND, g-a 7
NVIZVIZDWTIREBEAEHIT I N TR W, g- 0
YNV vite o, BOSEEOT T v M &
DR ESNTEBY, B 7=y MISEEEIMIIS
NTWB. BIE 1 KBEEDOHM L 72 3 7 i (416 5E 3,
#175% DBE) ODAPLBRENTVIEN, a L o
WZDONFKBEMICK 4 125 RO 4L DT 3 /B
DR ZBAMORNT Y AT VY a YiEE (60% DI
) #Fo>TWVB¥D, ZDIHEKEF Ty ME
TIERVEELMES D 5%, FOHUNRLE-THEY,
Y7y O - ANERSEEHE A RT3
ZENFEENL. REEFHIEIFOT Ty b
PHAEDE ST HE L ODTFRENEELTBY, H
=Ty bR TEYBEST S I LR
Thb. £I2T, KETRKBEERZZAPLT,
B-a¥ TNy OEYT ISy PO —STEE
R HZ LT L, T2, KERERBRTIEHO
AR 50D T, HAMZBLARE L RKO
B-AY TN EORBICL W EHEOBELEE
FTEIEDNTESL., 51T, FOMITEFHFMICIT 72
DI, aboa DATHEE (37, o« IT) DAHH
B, FHAABREAHBEORE & AR+
OB, fEAT L7,

Vil ik

HARABAABEOFR

a, o, BOEZHF Ty 19 BIXWFaaT, o 2
T N ENERIELKERH L BEREHR L. o
@, BIZALTIE, M%E0HE, 14+ vfro~ s
TT4 =, FVIEAZOT ST =Rk,
F72, 37, o ATICEHLTIMEA F VRETTOD
E, FViEBs < b5 74—k ) SDS- EY
TIUIVT I R VESKETIHIZHE—DN Y FiZ%
HETREL..
CD #%E
COMBIRAARSH]20 A7 FOETY X —F —
FHEEL, 04MIE/LF N7 2% &8 35 mM ) Bk
REW, pH76, (BBEWA) ICHEM LI SMARZ R
TAHBEBIURKRD B- 20 7)) = v OEENX
N7 M VEPEE 196 nm A5 257 nm DFPHTRIE L7,
T — IR AFY MR TR L.

Y aEREREE OB

DTEARELZ AL 70D, BIER A EH LT
%ﬁ&@iﬂtkégﬁivxﬁmﬁ~zzﬁu&:
YO aERELE (10 ~ 30%) EIDEETo727.

20

KEDSHELLA2S, 7S, LISHS 2 YA X~v—F —
ELTHW,
FRETBRK M4
TBEA ISR LS AR Z B ABREB LUK
ROB-a> 7 )= D8 T/ 0-F785 L
AN VB (ANS) & DFEAIC X AEEIRE R 0L F-
3000 BEARZ P E T+ P A—F = ZLoTHIET S
12 & b SR % BRI L 72, iR E R 350 nm,

w0l @ | ®)

[6]x 10 -3 (deg cm? dmol'1)

20 Lo 1oy 1 b ) | P S N N NV |

200 210 220 230 240 250 200 210 220 230 240 250
Wavelength (nm)

Fig. 1. CD spectra of the recombinant normal and mutant
subunits, and the native B-conglycinin. (A)CD
spectra of a(solid line), o (dashed line) and B
(dashed and single-dotted line) subunits. (B)
The observed CD spectrum of the native 8-
conglycinin (solid line) and the calculated CD
spectrum from those of individual «, «” and B
subunits (dashed line). (C) CD spectra of « core
(solid line), a’core (dashed line) and 8 (dashed
and single-dotted line). (D) The difference CD
spectrum between « and a core(solid line) and
that between o and o core (dashed line).
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Fig. 2. Fluorescence emission spectra of the recombinant
normal and mutant subunits, and the native 8-
conglycinin. Curves: A, a’core; B, ’; C, the native
B-conglycinin; D, «; E, acore; F, B.
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Fig. 3. D. S. C. scans of the recombinant normal and
mutant subunits, and the native B-conglycinin.
Scan rates were 1°C/min. (A), «; (B), o; (C), B;
(D), a core; (E), a’core; (F), the native 8-
conglycinin.
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Fig. 4. Effects of pH on the solubility of the recombinant normal and mutant subunits, and the native 8-conglycinin
under the ionic strength 0.5(A) and 0.08(B). The pH of sample was adjusted by adding the Mcllvaine buffer
(square), the phosphate buffer (circle) and the ammonium buffer (triangle). (a), the native 8-conglycinin;

(b),a; (c), e (d),B; (e),acore; (f),acore.
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Fig. 5. Elution patterns of heat-induced soluble aggregates of the
recombinant normal and mutant subunits, and the native 8-
conglycinin. (A), a; (B), a’; (C), B; (D), a core; (E), a’core; (F),
the native B-conglycinin. Solid line, nonheated; dashed line, 70 C;
dotted line, 80°C ; dashed and single-dotted line, 90°C.
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