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Evolutionary Relationship between -Conglycinin and Glycinin and Attempts to
Improve Food Functions of f-Conglycinin Based on the Relationship

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

ABSTRACT

Soybean proteins consist of two major components, glycinin and S-conglycinin. Both proteins
are composed of two domains (glycinin, the acidic and the basic polypeptides; S-conglycinin, N-
and C-terminal half molecules). It is believed that both proteins are derived from a duplication
of a common ancestral gene. Each domain of both proteins has different hydrophobicity to each
other. These suggest that creations of chimeric proteins with novel physicochemical properties
between glycinin and S-conglycinin and hexameric B-conglycinin by introduction of the
processing site (Asn-Gly) of glycinin and processing may be possible. We constructed
Escherichia coli expression systems for §-conglycinin B having the processing site and chimeric
proteins 11A-7C, 7N-11B, 11A-7N and 7C-11B between AB-conglycinin B(7N and 7C) and
glycinin AlaBlb (11A and 11B). The B having the processing site was processed, but did not
form a hexamer by itself. Folding abilities of chimeric proteins were lower than those of the
original B and AlaBlb. The order of the folding abilities of the chimeric proteins was 11A-7C
= 7C-11B > 11A-7N > 7N-11B (soluble 7N-11B could not be obtained). Only 7C-11B
formed oligomers and the others were monomers, although all three chimeras formed similar
secondary structures to those of the original proteins. These suggest that S-conglycinin and
glycinin followed a different evolutionary mechanism from a common ancester.
Physicochemical properties of 11A-7C and 7C-11B were examined. Although the original j
exhibited ionic strength-dependency of solubility at pH 7.6 (insoluble < g = 0.3), 11A-7C and
7C-11B were soluble at any ionic strengths in analogy with AlaBlb. Both chimeric proteins
exhibited better emulsifying abilities than the original f and AlaBlb did, especially at ¢ = 0.1
at pH7.6. These indicate that creation of chimeric proteins having good food functions is
possible. Soy Protein Research, Japan 2, 5-10, 1999.

Key words : soybean, g-conglycinin, glycinin, chimera, food functions

*F 611-0011 FEWA s EER

KE/-ABEME Vol 2(1999)



KEZZATEGSERE, NWLHFEEICEA, Ll
EI VAT O VB TR & AN DRERAERE - B
IRV OBEAMA TS, LAL, TROOFER
FERLDTIELRL, SLRIUENTRTH L. K
PEIZ B 2B RO FIRC ARETERAOM K L
WO HERIE, £ L CHIEREEIC B IR0 ARER
BITHIT 57012, RELABLGOEITE % £THM
WHETLZEHNLEING.

KELABEE ) v=vkp-arryv=v%
FERDELTWDY, BLTTY v = D FES
BLHLbBENL TV, LIz T, g-a> 7 v=rd
BREAYETHLIENEINL, L2505, UV
Sl B-a )LD R IIZ IS 2 4
FIPEAS 0, Wiz ABEIZIGEHEEICHRLTWA L
EZAOLNTWAY, BE, RARWMZAHED X B
SHEERNT ATV, W72 A BB OFARE DD TH
PLTH2ZEEHLDIZLAE2Y, Lo T, 77)
YZvE B-ar ) = OLERICEDS AT,
B-ar TNV Ew )2V IGEDT A NER
FTIEFTRENPOHN R, F5F5E, B-a 7
VEUVOBBFEOSEL LI, MARELIEES
AMIEFOF T L EIRFTE 5.

B-ar ) vy BREELRED, o, o,
DIWOY Ty FEDEALE TNHEDH L, B
TAZy MR )V 0TIy MIUMTE
h, RAREFOBREEEHLMIILTWEY., —7,
F) Y OEET Ty M, MEETTIE A S
EB#EP O o =Ko T E L THEL, 3
BHCEEL TS, B~ EIdNn S & AL BHO
Vv o varyih (Asn-Gly) TTOLY VIS EZT
BBAFEIE 2, 62FRIIATEETS. Z0L) %7
OB 7y MRS EED L, kA
&F D9 5 AlaBlb & A3B4 DEREEL BRI L T
L FZTARBIGETIE, B-av )=y YT
2=y b (B) )=y AlaBlbY T =y b
(AlaBlb) DIEHEEIZEINT, O Y Ly
OTAYL YA FOBALEE ) Y=, B
LU P EALBIb D F AL YABIZE B ¥ A F{bE K
BRHEBERTHVTHASL L EBIC, BONIHEABR
AW AR OIS LA R L7,

;] *
BADTOEY L TH A FDEAE X X SHOWEEL

SUVICKBERR
BN FKumE (7N) B L UCERumH (7C) @ FAA

YEREETLNL-TEIL, SV roTakyr s
A M TH 5B Asn-Gly BLH| % EA L72EE B (IN-7C)
W39 A BT ERVIERNERICIDERLL. 8
?D 7N & 7C B LU AlaBlb @ A #4 (11A) & B #4 (11B)
AL F A TR 45 (11A-7C, 7N-11B, 11A-7N,
7C-11B) 12313 A E{ET % PCREZ AV THESE L 72,
NS DBEIET 2 KIBERFEHNS ¥ —pET-2lad A\
X-21d 1S AaAA, BB T I A I FEBEL. B
I2ix, KIBH HMS174 (DE3) # B, REZR & oE
SR AR TAI LI Lo TKERIL S, 5
H-ABHEOKRHIE, AlaBlb B & U B2t ¥ B4tk
FHWAD IR 70y T4 I E Dok,
REMEs Bz R -ABBEOREIL
MAWZBZ-AREAREBRL WA KBHETERL,
i 4B & (35 mM K-Pi, pH7.6, 04 M NaCl, 10
mM2-ALVA T k¥ /) —), 1mMEDTA, 01mM
aPMSF) 1Ty =y 7 $AZ 2L o THEZ WL
7o, LB, TSRS & A BEMEm S % SDS- SV E
RIKENI T THERI-AHEORRIRE LR A
EHETOMAMRR A AORICEL T, NEMES
T ARER T 3mSR, 02M2-A VA 7+ x
¥y VEEGOMIREICERK L. BAERBE R
(35mMK-Pi, pH76, 04M NaCl, 1mM EDTA, 0.1
M2- AVHFT by /—), 01mMaPMSF, 0.2mM
PEG4000, 10% glycerol) (Z3FL T, RWT2-A VAT
ML = NrEE R WEERBERIIT L TE4 4T
TARBHBEEN T LI LIl o THLESE/, &
SIZEN TS ) vua— LV ERE, &0%, TEERS

& REMET 5 % SDS-47 )L EBEIKENC 2T, TR ko2

BExilz L.

AR -ABEDRE
TEMETRE L AR ARG T AR R
BEFBRICHEE LY.

CD A%

CD#lsE W, BADKI0 AN FaES ) 4 —
y—AfERL, &EWHA (35 mMK-Pi, pH76, 04M
NaCl) §1°C, RESCD AT PV EHIE L7
DFEAHE

DFEGIREZ AL 2012, BIEWA TT, 10~
30% D a EHEEARROAEE (P4 XA~ -5 K
T.2S, 7S, 11SH45) #4T-727.

R

BRI T 54+ VEEOREE AL 201,
BREEAICERE L &R ARG % pH76128 VT
flia DA 2 BEO K-PiREICN LCENRL, L&
DI-AREREE LT

XE/-ABEMRE Vol 2(1999)



FLe

K025 mL & FREE A $ %\ I3 #RH i B (35 mM
K-Pi, pH76) 2B L& ABEBRR 15mL
(05mg/mL) 2HRETF A XL, BEHELETS
ZEIE otz a sy RRELS. YV s
DRESAE L — ¥ —HIT R E oAl T EE (25
)V LA5S00, SB35 EAERT) & AV ClElE L7z,

BREEE

TOEY T NEARSLUFASHRORBEE
SRR BE

B-arrurzZrbkr) o yaEEgs S
L7z, p-ar 7)) vy oONKRR (IN) &
CHHM (7C) BLU 7Y =D A$ (11A) ¢ B
$H(11B) WEICEHE LA, 2% 0, INIZ 1B, 7C
FUAICEVELMLTCWE 2 EPEMEIN TS,
BTy YA EEALLERE (IN-7C),
BOINETCELVALaBIb @ 11A & 11B #755#t L 7=
F 2 F4k (11A-7C, 11A-7N, 7N-11B, 7C-11B) % &%
L2 (Figl). SNOOKRBREHRREBEEL,
HMS174 (DE3) i CHEBE &R/, FY vy BL U
B-3 7=y BUINT HMETH X 7HRORE

TRERRTE . Bl afEatEif L/-L 25, IN-
TCIITEMORRETCRIES G L I EWTELD, F 4
THRIETIERETRERASEL I ENTE R 1.
L7225 T, FAIKIIVTNO L O EETLKEED
EwnwetEzons,
ABEEBETICBUT S F A SEOMEIL 70 ~ 80% T
Holz. TIT, TORBETHCTHAILL 2THEL
eAAT. 2T, BT - EVER, 2BREETICLY
BESIEZ. ZOE, 44+ V#E 05, 05mg/mL O
S IZB VT IIA-IN & IN-11B i3 & < T L %
Mo 728, 11A-7C & 7C-11B i3 90% EL EASTTid it L 7-.
4 4 YR 05, 0.1 mg/mL (25T 11A-7N i 20% A%
mE Al L7248, IN-1IBIE e TEibLad o7z %
7z, A VHREE 008, 0.2 mg/mL |25 Tld 11A-7N i
80 ~ 0% A EIL L7278, IN-11B &< mEfb L4
o7z, 11A-7C & IN-11B X 9 b 11A-7N, 7C-11B
FIHENENRENE VI BEIE, a7 =
ey v oA, S L 2R, WET
FWEEPRI 07 L VI BAERTLO0TH 5.
BERRE AL 72012, TTCDANRY PLEH
L7 (Fig2). ZO#%, IN-TCIE g7 2=y b
EFUCARY MUx5 2, FA54K1F B2 AlaBlb @
AR MWERP LB LN -V EREZ IS

) 2118 2128 416
(A) NI V77 2 C
476
(B) N
416
(©) 74 C
496
(D) 2 C
| 211N\/212G 106
(E) N [ N C
303R 304R
1 481
(F) § ] C
| 188Q 189G 4
(G) N & 2 N C

Fig. 1. Schematic representation of the original and mutant proteins. (A) B-Conglycinin
B subunit ; (B)glycinin AlaBlb subunit ; (C) mutant S subunit (7N-7C)
having the processing site of glycinin ; (D) chimeric protein 11A-7C composed of
the acidic polypeptide of AlaBlb (11A) and the C-terminal half molecule of S
(7C); (E) chimeric protein 7N-11B composed of the N-terminal half molecule of
B (7N) and the basic polypeptide of AlaBlb(11B); (F) chimeric protein 11A-7N
; (G) chimeric protein 7C-11B. N and C denote N- and C-termini. The numbers

of the residues are from the N-terminus.
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Fig. 2. CD spectra of the recombinant original and mutant
B ,AlaBlb;—-—,7N-7C
,11A-7C ;= === , 11A-7N ;—--—, 7C-11B.
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Fig. 3. Self-assembly of the recombinant mutant S and
chimeric proteins. Assembly was analyzed by
means of sucrose-density-gradient centrifugation
and immunoblotting. (A) 7N-7C ; (B) 11A-7C ;
(C) 11A-7N; (D) 7C-11B.
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Fig. 4. Solubility of the recombinant original and chimeric
proteins as a function of ionic strength. —e—, 3 ;
—o—, AlaBlb ; ——, 11A-7C ; —=—  7C-11B.
Solubility was expressed as a percentage of the
initial total protein content.
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Fig 5. Particle size distributions of emulsions from the recombinant original and
chimeric proteins. Emulsions were formed at pH 7.6 at 4= 0.1 (A-C) and u =05
(D-G). An average particle size is shown in each panel. (A) AlaBlb; (B) 11A-
7C; (C) 7C-11B (D) B; (E) AlaBlb; (F) 11A-7C; (G) 7C-11B.
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