REP-HAEREAMREREAEREFHR-S-0-HEREEM
B AR H K HERRE K 2 F XHHEBT T

g, DA, WA, MEE, N, SR, B
TR MR R 27 e ] T 2 KR £ it 22 AR 5 P B RS0 =, Tl g M) 450001)
W OB REHR3-0-MENET (C3G) AR pH EMEH I EZAAEL AR, Kyt ere it APz
5o BERAME N LR EA, BAENARE B SRR, THEREERS C3G
IR EAE FIALEIAE R T e e B i iR R R o @i 2 MO6E 2 A 2> TR SRR W FE 1 /8 pH (BN
2.0+ 5.0 Fi1 7.0 ZAF T RER-HEREERER (7S) MAERREA (11S) 5 C3G MM ILAEH LR C3G #Hik
R EA LA RE IO . WETESS RN, 16 pHAE N 2.0 A1 5.0 264F 1, C3G 55 7S Ml 11S B AU G
B Tyr BRI F BT, AR n, 0 HAE 7S A1 11S tho-iRlignd in, p-#r & Lufl ™. 75 pHE
7.0 AT, C3G HAFAEAE 7S A1 11S HHo-SRBEMB-HT E 1 20 Lb I s, (HB-3e M LEFIFFAIC. BEot,
C3G 55 7S Ml 118 Z5 &2 — Mt i, 7EAN pH EA&MF T, C3G 5 7S A1 11S L2l A Au e /)
MITLAEFIAE 7S A0 11S #FAS 9K 7S R 11S S4E pH AEN 7.0 264 X C3G FRMIT iRt 707 X545
REHY, 7S £ GLU229. ARG356 Ml PRO101 5%, 11S LT ARGI61. VAL162. ILE171 il THR176 ¥%
FAEY C3G el R E . fEAF pHAERME N, 7S, 11S 5 C3G Zi& /R EER 8 T C3G M4k
FasE PEA ST AL BE
R : REHR-3-O-MEWET; p-HERERRER; KEREA; MEEMH; 2 7H
KT TS214.2
Interaction of B-conglycinin and glycinin with cyanidin-3-O-glucoside:
spectroscopic characteristics and molecular docking study
LIU Jinjie, MA Mengyao, XIE Yanli*, YANG Yuhui, SUN Shumin, MA Weibin, LI Qian

( School of Food Science and Technology /Henan Key Laboratory of Cereal and Oil Food Safety Inspection and
Control, Henan University of Technology, Zhengzhou Henan, 450001, China;)
Abstract: Cyanidin-3-O-glucoside (C3G) exists in different forms in various pH environments, leading to
differences in its antioxidant capacity. Black bean protein, a common dietary protein, has the potential to serve as
a carrier for unstable bioactive compounds. Understanding the interaction mechanism between black bean protein
and C3G is beneficial for their application in food systems. Interactions between B-conglycinin (7S) and glycinin

(11S) soybean proteins with C3G and their effects on the oxidative stability and antioxidant capacity of C3G at
pH 2.0, 5.0, and 7.0 were investigated using various spectroscopic analyses and molecular docking experiments. The
results showed that binding of C3G with 7S and 11S at pH 2.0 and 5.0 not only reduced the hydrophobic environment
around Tyr residues but also increased their polarity, while a-helical content increased and B-sheet content decreased
in both 7S and 11S. Under pH 7.0 condition, the presence of C3G led to an increase in both a-helical and pB-sheet
content in 7S and 11S except for B-turns. Furthermore, the binding of C3G with 7S and 11S was an exothermic
process, and at different pH conditions, hydrogen bonding and van der Waals forces were the main driving forces

for the interaction between C3G and 7S/11S, resulting in static fluorescence quenching of 7S and 11S. Both 7S and
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11S exhibited the highest affinity for C3G at pH 7.0. Molecular docking revealed that GLU229, ARG356, and
PRO101 residues on 7S, and ARG161, VAL162, ILE171, and THR176 residues on 11S played key roles in the
binding with C3G. Moreover, the binding of 7S and 11S with C3G significantly enhanced the oxidative stability
and antioxidant capacity of C3G at different pH conditions.
Keywords: cyanidin-3-O-glucoside; 7S globulin; 11S globulin; mechanism analysis; molecular simulation

REHR-3-0-HENE (C3G) REWP AN —MIEER, RABORKIIEML. Fik. JUE
G aEEN, SR, BT C3G MRS TS 2B pHAA . IRE. A O, B BER Y5 2 R B
PRI IR, BR 7 HAE B d b A IVER . TR, AR URMIIEE R S E A 6w it
HRMFEMEC4, Fu 5§ DR IAERRYE A p 26 F R, B0 R A R R R L o B SR 7855 R i
FasE. Attaribo ST FURIL C3G IR 1 Fil A AR i 2 1 P o- SR 1R 25 B, 39 17 B-4r B A B-
MR, mdinmEDEO8 0.1% M2 Ik (e -RBERR) WEZES 7 IEH RIEGeRE .

TR NSRBI A R R . RO E AR R AR, FAES
ANEPFE 8 Flis FHRIEIR . MR GBI & B HIE 36%, LAY 13%2 L HAMERK. RS
s A, EEBAE 7S ALS BREH, 1020 5 R E RS E A 30%M 40% . BTG
BEHAAER, C3C SBA AT RTEMN 98%L. Mt REW, By EhrEE =] sl
5 3R B AR B ARG s LA E U0 SR, OG- AR pH (B3 T M ER B C3G 5 7S AT 11S
FEAE R AW TR sk =, HOK 2 B A AN E & 2 A0 TR F ORI SR AE TP A B b AT 1), IX]
REAREAURZERM TSI T2 Hk, ABFTLL C3G CHESNAEFHR) MBEEHERA (7S M 11S)
NSEERREE BT T 7S A1 11S X C3G AR MR GRIE I BLL 7S A1 11S 55 C3G IIGs L,
EONEAEANE pH AE 264 TAETE 32 5 SR S E A AR F SR AR AR A
1. M5
L1 seiedhel

GEEARE, PEBRILAEXNG LT, WE BT AR AR . ABTS (26 98%).
DPPH (0% 98%), Ligbilin T AR AR A 7], HRuGEI A al, REREK IR A1)
ARAF.
12 s 5

GDA-20 UILIRERAL, WL ARMHIIT AR UV-6100s RSSO, Bilgseiltiknnl;
F-7100 B 5684, HAHS A ALPHA BU# B AR 20 AN IS, 8 E A& e A .
13 sERT5k
131 B-FEREEREA. KEIREAMRERR-3-0-H & H IR

B-FEREBKE A (7S) MUKEERER (11S) @RS Wu K. B, K40 g i
R TS 600 mL HBLAIKIES . RJEHIN 3.12g NaHSO; FlidE & [ NaOH, {3 VR &V pH {Hi% 5]
8.65. Fi MFE AW 2h 5, B ORERTTEYIFIEE LIS K B pH EIHEE 6.40,
FHAE 4°C . 8000r/min (M4 HF T B0 20 min, FRIUTIE. KUTEMLE pH {EN 7.0 fE4Ai K = E R
2h (EHIERE, R)ELE4°CL 10000 r/min BIZ&PE T B0 30 min, 53] 11S JLiEd. Yk BiRHUE, K
HpH EREZE 5.5, FEiN/b & NaCl FHAKEIAR] 0.25 mol/L. #R/5, fEZEE FHEE 20 min, 4C.
9000 r/min F{JZ&AF N B0y 15 min.e B0 Jm, FHARRAFR A 20K AR LIS BOT R 2L pH (B IR B % 4.80,
FEMFIZMET, REEES0 20 min, WERBIMITIHEN 7S B H. KAF2IH) 7S M 11S JUIEIHMAE 10 5
AR A K, R TERE) pH BT 2 7.20. > TRy 7 kDa HENTEE, 7E 4'CHRIVKAE P
BN A 120 B UGBTI BTSSR, FE R VR T 36 h, RIFERTT 7S A1 11S & Fs -
K YLRGE BIL DA 7S A1 11S Y8 H U5 R 5 K03 53 97.4%+0.5%A1 95.6%+0.3%

REFZR-3-0-HEHEH (C3G) MIRMSHE TR, 20N 97%.
132 7S. 11S #1 C3G " AWM MK
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(0.2mol/L) H, ZER FRSHH: 2 h(FREGEHNHANEIREZ N 1.0 mg/mL, 7E4CIKFHEFFE 12
h 8 AR KA. C3G At [IFE 7 BE pH (N 2.04 5.0 F1 7.0 BEER Eh42 0 (0.2 mol/L) Ht
TP LT RIR N 0.4 mg/mL. KECEF 1 7S, 11S S C3G IRTIR A, 5 BIEIREE rh itk
30 min (150 /min), 53] 7S, 11S 5 C3G MESER, A EHIMACHL .
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2% Chen WA IME . F%E 1.3.2 TRCHII0E BEHR C3G WA, Ll AL AU
BIRE AN 0.1 mg/mL, C3G FBREREZ N 0. 0.01. 0.02. 0.03. 0.04. 0.05mg/mL (& EEW, fF
5366 THE 200~400 nm #4# 7S-C3G. 11S-C3G &R HMGTE .
134 OGN E

K 5 e 5 B SRR (Y6 RE . 7S T 11S (%4 58 43 il ¥ B N 10 nm A1 5 nm,
FEWOR B 280 nm R S K 300~450 nm SRAEGRE . BEATAH BLAE R 0 2 BT, %2 b
1T P BERIRR R R AR IED3Y, A28 9 e e il K4 200~400 nm,  BAAL =15 nm ZZAL= 60 nm {143 #F %
HEATII R . 7S-C3G Ml 11S-C3G A E A C3G & &4 518 0.4 pmol/L 1 0~60 pmol/L.
135 Ak

ZLAMGTE R S B AR B 2T A8 . ZEAMGIE K 4000 ~ 400 em', 73 #FEE0N 32 em!, 494
16 K. 7S-C3G #1 11S-C3G &M HIE E B BT EWRE N 0.1 mg/mL, C3G FEKE N 0.05 mg/mL,
WA A BB B EA .
13.6 - RHE A

7S (PDB ID:3AUP) 1 11S (PDB ID:10D5) 454 ) 15 24 % Chttps://www.resb.org/) T #K,
¥ Discovery Studio 4.0 (Biovia, 3<[E) "] Clean Fl Prepare AN T £ ff i 45 My BEAT Ab 38, DA
SERNE. K. AR TERER B HAE . C3G 45 M PubChem %45 & (https://pubchem.ncbi.nlm.
nih.gov/) T#, A[FE pHEFMT C3G MG WY 73+ AE 7% 5550 % ) Chembl (45 FE (https:/w
ww.ebi.ac.uk/chembl/) #JEF3. Hid DS4.0 /N1 2D 4544147 Ligand Prepare 15 %] 3D £5#4,
LA 5 A B2
1.3.7  C3G fREARMN &

EIENE C3G HIEE, 5T C3G EAF pH AEKM (pH=2.0. 5.0, 7.00 FEMAFEEM. &
56 3 I [ A o OIS [ S 1) Ho O, VR A 9364 30minl® . 7S-C3G AT 11S-C3G B AW & i A1 C3G
JFRE R EE 2 5104 0.3 mg/mL A1 0.05 mg/mL. i 0.2 mol/L #5FR-5 AL A1 0.2 mol/L Z.B2- Z.FREN 4y )il
#% pHHA 1.0 F1 4.5 MR, R4 0.4 mL AE AR 3.2 mL P 0R &, £ 510 nm H1 700
nm KbEEE 20 min 5RO, B pH /R ZENE C3G &R, C3G MR RN (1) iHHEM,

(Apn1.0—ApHas) XMxDFx1000

C3G e = X 100% . (D

CxexD

X (D H, Ao, pHAEN 1.0 B, W 510nm H1 710nm FIWFIEREE % Apuas, pH [EHA 4.5 I,
W 510nm A1 710nm MIROGE 2 M, C3G [MEE/Rfif, 449.2 ¢« mol's DF, F#fEHT¥, 105 C,
C3G PRERAE, 0.05mg/mL; ¢, C3G HIWRULFREL, 26900 L « mol! * cm™; D, Jef%, lem.
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1) ABTS'H W% . 2% Pellegrini 5K J7E I IMEL . K 7 mmol/L ABTS 55 2.45 mmol/L
MR ER A AR 11 IR ATCE BRI 4 ABTS H %, 254 0.3mL £ A TS 2.7mL (1)
ABTS VAW SR A JG E BRI B h 5 B 20 min, 2 J5 EFERAE 734 nm AL FIWROEE

2) DPPH HHi#%. Z% Brand-Williams ZEU'S [ IE IR INE . # 0.3 mL #5785 2.7 mL
1 80 pmol/L [¥] DPPH V3% 51 1R & J5 £ RGP B i B 30 min, WIEFESATE 515 nm AL

ABTS"H HZEF1 DPPH H & E R FIZL (2) 5.

FLEER = (1-25%) x 100% . (2)

Ao



30 (2) 1, 49 ABTS' DPPH 7% X HREIOGIE . 4y AR S EREIWROGEE : A A S ABTS'S
DPPH FRIFE i R WO
14 HoRabrE

B S5 B 3 O, Kl LSFS5ME £ An it f 22 K« P< 0.05 A ZE 57 35 . f§ ] Microsoft Office
Excel 2003 Xf ¥#5/E47 %34, IBM SPSS Statistics 19.0 Xf £ #E4T 481+ #r
2. ZR55
2.1 ERAAT WG S A

7S\ 118 5 C3G MEAEH ML Mk 1. 1 afLUEH, 7S A1 11S 7€ 280 nm /A 4H —A
BRI S, R EOR MR RR . R R R T, 5 C3G BE SR, 7S H 11S MR
SR FRIZETE I, HBEE C3G EIRIZ RN, 7S A1 11S (I AE A A s n, B 1
WERORE, e KR K A e, I C3G B 1 2R M R 2V R IR R B IO B, 1IFSE T €3G 5 78
M11S Z IR A EAE R o teAh, FEANE pH A 254, 7S Al 11S £E 280 nm /e A5 WSO Hi v IS
WYUK pH 1 2.0 pH A 7.0, pH {H 5.0, XATREZH TRRMZM4F FEAREME, HRiEHEZHAL
SRR EL, W T RIS ; 1 pH A 5.0 BB RS, SEEEARDUE, WIGEEK,
XY Yang SUSRH ST 4 R — 5.
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(d) pHIE 2001 11S-C3GHAY) (e) pHE}95.08 11S-C3GH &Y (f) pHIE}97.08 11S-C3GH &Y
a~f M HIFRFE C3G FRIKERN 0. 0.01. 0.02. 0.03. 0.04. 0.05 mg/mL FFE R EKIZSP L
B1  AF pH {ER 7S-C3G # 11S-C3G E&WHIE stk
Fig.1 UV-vis spectra of 7S-C3G and 11S-C3G complexes at different pH
22 B0

PGSR T -/ T AR AR I — M . RBUR 7. £ 280 nm WURIEK T, 7S
11S [R5 B F BRI TR IR (Tyr). IR (Trp) FUERNZER (Phe) FRAEN, K2 BIx T
A C3G J5 7S #1118 Mmootk . FEE C3G WM, 7S Al 11S MZ G EHRIZ#T A, XAl
SRR IE B KA Ko £E pHEN 2.0+ 5.0 F1 7.0 I, 7S R AR FHR K2 5l 315, 314 .
342 nm, FJRAHEMIZERRYES6MF T, 7S EEABMZOE F B B TR (Tyr) FREE, MAAET VM T,
FERE TOEKR (Trp) BREEN, MHLZT, BRIEZMAX 11S FRKRSEKBERmAKR, X5
PALEORE T — 30200, phah, BEMEARINE & C3G (60pmol/L), 7S. 118 HAEEBF UK K, WWH
— o RIGIEAR C3G TG MR SR — AT 70 N AR K SR KB5S/ K 3
o NTREPEKHLE, KM Stern-Volmer JTFE[F (3) 109 6 E G BEAT /347122,



%=1+KSV[Q]=1+quo[Q] o 3

X (3, Fo o 7S A1 1S HIS 6% ;s F N 7S-C3G F1 11S-C3G B AR IS ; Ko N Fo/F
EA QI LR T TR R [QINIR KFNIRIE s K NI T F KRB H G o R M EHER A T
KNG DL T RGP 756, — AV TP % m R 1X10% s,

C3G %51 7S M1 11S 96HF K f#) Stern-Volmer HiZk s B4, W 2 A&, 7S-C3G/11S-C3G 1k
FAE pHAE N 2.0 5.0 F1 7.0 B (I K HH (Koon Ko F K2 FIEE SO SR (n) W 1. C3G Xt 7S Al
1S FIREKIE R HH Ky 7E 5.64X 10" ~ 1.608 X 102, Ui BAFTA M #RJE T H A K. 7EMIF pH
HAMH T, 7S-C3G Al 11S-C3G AN K BT+ m M B, U8 C3G SE AR MR E R —E
BESY. W 2.0 WWEIMDGEER (& D, BIRRAZN, HERARESKE 72N, X%
KA o PUNFSIE R SR 551 BIUR RS, RPE R I5 BRSO G B S 23], X = A
JiiH, A3 T 7Sy 11S M C3G ZIAJPERHLEI NS K. FRSHER TS S w8 (K MEiahe
M) st (@) HERY,

lg (FOF_F) =lgK, +nlglQ] . 4

K, Zn B S KNG G SR AT, T K W2 S B 3k BT H IR I U E . AR 1 IR &5 SR mT
DLIE H, 7E 298K, 3 ' pH fH 244 N Ka HREI/IMEIKCH 11S-C3G (pH 7.0). 7S-C3G  (pH 7.0).
7S-C3G (pH2.0). 11S-C3G (pH 2.0). 7S-C3G (pH5.0). 11S-C3G (pH 5.0), HiB] pH {E A1 ()5
FRREEME RS C3G MM EAEM . Yang ZRIHF IS, 24 pH (ERELZ A S, FLIE 8 A0t E
T RMEAM S8, JR170, 7S-C3G 7E pH (A 2.0 R R G HE NS E, X T RE 2 RONBR 1 4 -4k
7S IR T LIS S0 IR pH E2F T, 7S-C3G 1 11S-C3G ¥ Ka fHIIFEWR B KT
TMIFEE, XK 7S, 11S 5 C3G MAHEAEH 2 — Nt 2. tkak, 7S, 11S 1 C3G 7E 3 F pH {H
KA TGS AT SR 1 AT, RW 7S, 1S Al C3G i TR 1:1 IEAY, X5 Ma 0045 R
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B2  7S-C3G. 11S-C3G EAMMTIE LRI RA IS
Fig.2 Fluorescence spectra and quenching mechanism analysis of 7S-C3G and 11S-C3G complexes
£1  AF pH &R 78-C3G M 11S-C3G HAMMBK EEME &A%
Tab.1 Quenching constants and number of binding sites for the 7S-C3G and 11S-C3G complexes at different pH
Kq
Ka
Ksv /
pH 7/ (KD R’ / (x10* n R’
/ (x10*L-mol™) (x10"L-mol !-S™!
L-mol™»
)
298 1.462+0.032 1.462+0.032 0.9994 1143+38.35 1.69 0.9825
2.0 308 1.347+0.101 1.347+0.101 0.9995 10.2842.053 1.20 0.9986
318 1.059+0.013 1.059+0.013 0.9986 6.538+0.893 1.15 0.9791
298 0.728+0.215 0.728+0.215 0.9998 12.12+1.382 1.31 0.9083
75-C3G 5.0 308 0.675+0.043 0.675+0.043 0.9998 1.218+0.018 1.05 0.9902
318 0.564+0.010 0.564+0.010 0.9994 0.736+0.052 1.01 0.9507
298 1.255+0.120 1.255+0.120 0.9973 1342+56.99 1.49 0.9258
7.0 308 0.794+0.205 0.794+0.205 0.9996 500.7+19.23 1.33 0.9351
318 0.798+0.194 0.798+0.194 0.9999 5.789+0.326 1.19 0.9712
298 1.357+0.039 1.357+0.039 0.9881 842.2+41.52 1.64 0.9756
2.0 308 1.253+0.056 1.253+0.056 0.9991 82.13+9.397 1.42 0.9984
318 1.1424+0.093 1.142+0.093 0.9987 14.57+1.399 1.24 0.9977
298 0.777+0.152 0.777+0.152 0.9995 3.643+0.038 1.18 0.9990
11S-C3G 5.0 308 0.594+0.017 0.594+0.017 0.9999 3.191+0.031 1.17 0.9921
318 0.565+0.021 0.565+0.021 0.9998 0.070+0.013 0.77 0.8883
298 1.068+0.146 1.068+0.146 0.9998 2750+103.9 1.36 0.9627
7.0 308 1.123+0.098 1.123+0.098 0.9979 364.0£18.77 1.27 0.9960
318 1.264+0.176 1.264+0.176 0.9985 3.179+0.152 1.07 0.9988
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AH FIAS FIE 5K R EAE 3 FAH AR /1. 1) AH> 0 FIAS >0, NBHKAHEAEH; 2) AH<0 Al
AS <0, JuflEtE IS 3) AH<0, AS>0, #HAEAEMR, 7S-C3G. 11S-C3G H&5¥7E pH 18
920, 5.0 7.0 BRI FESHNER 2. R 2 ATLUEH, 7S, 11S Fl C3G 7E 3 F pH 24 A TLAE
RMAG Mt i el m A BEAER B AOdRE . ££ pHAE N 5.0 IF, 7S, 11S 5 C3G FZ@id
HLAH ELVE L 7S-C3G Al 11S-C3G £ &4, £ pH fH 2.0 f1 7.0 i, 7S, 11S 5 C3G L Z@ il
fld ) AR BAE FE & 7S-C3G #1 11S-C3G &4

#£2  AF pH AR 7S-C3G. 118 -C3G EAHRIF N HESH
Tab.2  Thermodynamic parameters of 7S-C3G and 11S-C3G complexes at different pH

pH AG/ (kJ-mol!) AH/ (kJ-mol'") AS/ (J:mol K
2.0 -40.36+0.122 -52.24+1.302 -547.46+8.01*
7S 5.0 -33.73+0.97% -20.77+0.67¢ 42.093+£3.33¢
7.0 -29.054+0.58°¢ -32.82+1.21° -206.31+7.15>
2.0 -25.76+1.64° -38.05+0.98° -418.59+0.91¢
118 5.0 -27.21£0.60° -8.32+0.74¢ 811.34+7.472
7.0 -42.46+1.80* -62.56+2.3* -751.55+5.75%

ARG FRER IR [A MR 5T AN F] pH B I #2257 3 (P<0.05).
24 [FERERIGGE T

[F25 5 it oT LUB I I & Tyr (A= 15nm) 8 Trp (A= 60 nm) FRIE I RIREE(E B R I 2
FREE RS, DLE 3. I 3 ATLAE H, B C3G IREEMIE N, &AM 5 aamEAR g, B
C3G 5&EAMABAETHEMEM. tAh, X pHEM 2.0 HME] 7.0 B, A= 15nm & 7S FI5 KRS
KA 284.0 nm H44NF] 285.2 nm, 11S AYE KA 286.2 nm 813 290.0 nm, MifEAL = 60 nm 4t
7S\ 1S FIRSHEKALT-AZ RN, #8] pH (A W] LK T 8 F5 H Tyr BREE ORI A8 4L .
5 3G E4 )G, AM=15nm B H) 7S-C3G (pH 2.0). 7S-C3G (pH 5.0). 11S-C3G (pH 2.0). 11S-C3G

(pH5.0). 11S-C3G (pH7.0) #HIZFE 1.3+ 1.2 24, 08 . 1.0nm, FWHEMELMET C3G 5 7S

1S Z IS RS B Tyr SRS F B K IR BEES, 1A g mel,
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Fig.3 Synchronous fluorescence spectra of 7S-C3G and 11S-C3G complexes at different pH

2.5 AN

LLAME TT LIS I eI 1 3k BT o8 U PR AR A SR S WL LB K — 5 hB%), 7S R 11S & 4 F
TERAER Co-MRNELEN . B-IT B LS B-EE A AR TR S5 4D, H o8 iE A5 BRI, 1
pH fH % 2.0, 5.0 #1 7.0 if C3G 5 7S #1 11S MAHEAF M —RE5M &R NAER 3. B3R 3 BdamH, 7£
FAFE pH AEZAL R, 7S AT 11S R EEH LA bt % JL-F—5. tk4h, pH {H5 2.0 F15.0 I, Fr
A HE S oW BRI T pH BN 7.0 B (1 oM E 7 B, X PT BB IR PR IR B 2 B i LB AR e
NI 5 B oW (1451 2K 5% 7E pH H 9 2.0 A1 5.0 B, C3G HIAFTESFEL 7S A 1S HH o~ 18 i@ A I HH ) 428
BELE RGN, M B-Y7 S Ll FRE, 1X 5 Ren 2EBUI 45—, pH E>N 7.0 B, C3G f£7E 7S 1 11S
o HEANB-Hr 8 1) A RIS, AR MR, IREY, AW pH EKXM T, C3G MAFLE
KB T 7S, 11S —Zh 45k Ll i Ag £k

%3 fEAHpHER C3G 5 7S 1 1S MHEMER K= %KW

Tab. 3 Secondary structure of C3G interaction with 7S and 118 at different pH
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