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Study on the binding behaviors of cadmium to different fractions of rice proteins
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#(23.78 mg/g) . HE G ¢ A ZIK(3.64 mg/g); &ALt
AR HFHEA; S5 Freundlich # A 49 ¥t , Langmuir
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58.75 k] /mol, dfml e NS 4w o LRl Es . A PEEX
BTRA S WAL RARARN KRR, TRAZ A 4K
FaLMubMItlE S ARPRELAARESELIME ¢
R &40 X 3L 3] T 0.967,

EER R EO SO F BRI R

Abstract; Rice pollution by cadmium in China is becoming a crucial
problem in food safety. It is of great importance for the future design
of cadmium-removal strategy by studying the binding behaviors of
cadmium to different fractions of rice proteins (RPs). In this study,
the thermodynamics and kinetics involved in the bindings of cadmium
to four different RP fractions, i.e., glutelin, prolamin, globulin and
enzyme-extracted proteins, were investigated. The results showed
that cadmium was readily bound to each fraction of RPs, and the e-
quilibrium was attained within 30 min. Of all the protein fractions,
prolamin obtained the highest binding capacity with a binding ¢ of

23.78 mg/g. whereas globulin had the lowest binding of 3.64 mg/g.
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The bindings of cadmium to all of the protein fractions belonged to a
quasi-second-order kinetics model, and two experimental models, i.
e., Freundlich and Langmuir equations were applied to the reactions.
Compared to Freundlich equation, Langmuir equation displayed
better fitting of the binding reactions. The fitting parameters AG°<C0
and AH°>>0 indicated that the bindings were spontaneous and endo-
thermic. The bindings of cadmium to enzyme-extracted proteins,
glutelin, and prolamin had AH® of 41.44, 40.32, and 58.75 kJ/mol,
respectively, implying that the bindings were due to coordinating,
and the binding of cadmium to prolamin was a result of multidentate
coordination. The differences in amino acid compositions might at-
tribute to the variations of the bindings. It was found that the sum of
glutamic acid and aspartic acid was significantly correlated with the ¢
value with a correlation coefficient of 0.967.
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KoK FEERE A FRALG S HAaRRE
XRAPREE G E AN S0 AFEE M TR WA WE
I Y FAR A R R & T AT L A B
Tk TG . HE R R X KOKRE A 54 S R T S
R TE DR T ke = %ot R A o o T s R R B A A B S

FI) 45 14 B84 2 (Protein Data Bank, PDB) 43 #7 & 31,
EEVMRETEFEILRBE IS 5 & 8 8 7 WAL 19 5 2 fi
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HERER KLEAR AR AR MA AR .
AREWE RS TGN EEA RS TREAE RN
) 254, ] LATE S 2 B X0 2246 e R 41 4 o AT 5 Ak 15 4
J& B8 TR AL £ A AR EN

RAE AL LT LI i & BREH BEEA
R AR 2 AR - Oy A AN 8] U7 43 k2 £ Ok
H H CARPS) FE A B ik 4R BOK 8 5 (ERPS) 1%, 38 H
FE AT BOKIEPELF OEUR B il . HOAu i
PR R ROK B VAR TR B T b DL K S SRR AR 7 E
B A W ) 5 I AR AS R SRR R

AR LI PRI R E D BEE S A E M
ERPS Sy 5% . 0 B i) 6] G R X H B 5 ma 6
4 R IR O3 3o By g 2 2R 0 45 L R GRS D o ST i — B
TRV K 3 L2015 0 2 A 0 HL R DL % 5 a2 1R 4
FR 2R 2+ LASOT D oK 1l i Jom 3 5 R e A B 3t B A A0

1 MetS ik
1.1 ##
MR WA 24 5. WM BREE 2R LEHH AR

5

Zl

a-VEH f ( Termamyl 1200L):100 000 U/mL, if 4t 5

5
‘H

AALHE A R R AL A AT A [ 2 4R AL
A RAH .
L2 FEMHFMEE
ZA ML Satake-THU 35G I, H AEAT N 5
A ML : Satake-TM 05G BY , H AAEAT A 7 5
thifi 5 : XFB-500 B, ot [ P il 25 BLAR T 5
KPR IR : BS-21 Y, i it SR AR 2= g M A BR A 7
T #L: Beta2-8plus %Y, f# %] Christ 2 Al ;
7133 B0 L : Beckman Coulter Avanti J-26 XP I, & [
D1 3E & PR IR R 4 D 5
YO AR AN - WX-6000 B, | g 0z S8 #8 B) 30 & e A B

JE TR TEAY : Aanalyst 600 B, 314 35 /R BRAN &5 A FR

5

Zl

5
4y

8 . TM-3030 B, H A% Hitachi A A ;

4 K R 4. Millipore-Q %, > 18 MQ/cm, # H
Millipore 75 H] 5

4 B B &R 43 BT . 1.-8800 B, H A% Hitachi 24w,
1.3 RWAHE
131 JORMH#  FEARMBESIN LS50 KRR K, A
Jei 2R RO K ML 2R A7 B A JBE Bk 10 26 A L 3R A5 B KOk & By e I
it 80 H i, il 45 KoK H
1.3.2  ERPS Wil 45 2R Morita "™ ) Jr 35 3 i DLk
R DL bR KRR By gk, IR B K IR Mk FE O 30 g/100 g,
pH 6.0, /1A 0.05 g/100 g Y /&5 iR o JE K3 Al . 97 CRKIFHE T
SR 90 min, SR 45 oSS BLAS Bl DR E A 3 A Y i K O
HopH P ZE 7.0, 58 i3 BB R iR JE R AT B A TR A

HEVEAE 50 CHLRHET )5 . By 80 H i , £3 8] ERPS,
1.3.3 ARPKREAAS S SFURE Osborn # 22 2 1L
B LUFRE 100 g KoK 500 mL A EEIE WL BEHE 3 h
J& »4E 4 000 r/min B0 10 min. 32 % FJ2ZAH HLA . 76 18 XU e
P AR & 24 b 25 BB RE KR MR il o 78 ZE R 4% 14 T 4 0 A
KA B 1 08 (g/mL) He ], FHAR 4l /K .2 g/100 mL
NaCl,70 % Z B (& L) %W . 0.1 mol/L NaOH % 22 42 5t ,
B PRHCAT ]2 4 h, 32 EUS SR 4 000 r/min #.0> 10 min,
JrARAGER 4R VS BB B R 4 B A 0.1 mol/L R iR A
W E S S UOUE B BB VR AR T BT B Y 2R
H B A LEFRESRE AR TR TS 8 BRE 0 A&
HAMBEHEEA. BAREAER 18 (g/mL) By Lt #l43 H7E
EEFKP L MAE W 15 min 5, FE 058 UUEY G T
Ja R ER S EA
1.3.4 KEOSWMMWEE RN FImAKE 0.06 g AF K
EAEHMET— RS 50 mL ROIGELE P IMA 10 mL
M) TrissHCI(pH 7.5) ZZ iAW . A YR 2 min 5, il A —
R T AR CACL B . B A LR Tris HCL 8 wh i
WA E 20 mL, 7% EE TG .8 T B8 1R 0 E IR KOs
PR 2 . L 180 r/min 3 ¥ 4R 3% — & i [B) 5 B &5 R )5, 37
BIF#E 8 000 r/min .0 2 min, FIERHE HIEKLIEE . K
FH D W v T L A v
KREOMRE A RENDIE
q:(c(,—z‘l)X%, )
A
g— KREO MWL G, mg/g:
W PR B W6 MR B s mg /L
R AR R  mg /L

Co

C1

m KEA g
v IRARL L.

1.3.5 KIE 540045 A 30 2% 55 TR RS20 o 5

(1) Bh MRy 5 08 1.3.3 M RN 7 o, I 2 WD R
e BE S 100 mg/L, R R FE 2y 303 K, Sy B[] 43 J31) 326 B
1,3,5,10,30,60,120 min, il & JZ I J& 1 ¥ Hh 4 19 ok 5 L IF
SR H T2 A R 3 FBE AL S 5k ok — R Bh Fy SR A
W 2R 8l ) 2R Elovich #8700 B 53 W St i R] 5 243
W B 52 1 9 R L S ST W B Bl Ty 2 A AL A5 S 0% R S 3R A
HL .

HE— G sh Iy 2 AL

¢ =q.[1—exp(—ki)], (2
A
q. -l W B & o mg /g

ey ——E— &) Iy A HORE B min
t—— W B B[], min,
W — gl Jy 2 i Al
_ kaqlt
U 1 T kg
K

(3
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B RS ORFRE A SR A S R

ey —UE G Bl Jy AR AR R R ¢/ (mg + min) .
t=0 I B E S8 honf DUE S R (O AT

h=Fk,q’, (4)
Elovich #71 ,

q, =a+bln(), (5)
A

a.b S B

(2) SER W MR R ST - S 001,303 1 RN T 3%, T
ARIE W) G5 He B > 10,20,40,60,80,100 mg/L, {E 288,303,
318 K 45 F 43 I 4 FIOK 8 B 5 4% 1 455 58 1 . 2 il )
[t 45 i3 ith £ 37 % A Langmuir (L) 5 B fl Freundlich(F) £ 71
HATHLE T TR T

G Kpc,
(I1‘71+KLC“ ’ (6)
1
qyszrf(‘y7 . (7
X

q. -1 0 B 4 me /g
@ o W B 00 A9 46 R R A . mg /g5
VAT s mg/ L

K —— L BERY A% W 1 A 5 %50 55 0% BRE 500 R0 B B 1
SiE R L

K p——F 5% 80 19 W B i 5 %, Ko 8, Wk Bt g
R

n

[

550 B3R BE A SR T RERL R R
(3) MAHEBEE : 2% Ozcan %% [y J5 3% . W f
Tt 14 33 2 25508 A B B el BT A e s (8D 3 AR 3

AG°=—RTInK , (8)
A
AG® FA At AE . kJ/mol;

R— S {438 % %4, 8.314 J/mol;
T—% 4R E K,
Je A% AH® (kJ/mol) Fl 4 4E AS® (J/mol) W ® LA i i
A (D Rl
—AG® _AH® | AS°
RT RT R °
PLInK  f 1/ T EEI A 345 — & B, Fl i LN
FERFEIE T B E L AH /A S®,
1.3.6  MEWEMNE S8 GB 5009.15—2014, B E 1Y
WK N 228.8 nm HL RN 4 mA . BEEEH 0.5 nm, I N
FEBRYONT . FE A TIUAL B R A0 T A 5
1.3.7  HALFE bR E
(1) EHRE &% GB 5009.5

InK, =

9

2016 L IR € AT
AT,
(2) K4y 4 GB 5009.3—2016 o H 8 T B IL AT .
1.3.8  HIBESH(SEM)  BULVEEE M E T SRR,
XFRE AT A AL . R R BB AE 10 kV Tk K
ARBE b A SO S5 44

1.3.9 GBS HT SR AU FE IR 4 BT SO T8 AN ) b 255 41 2
R 443 B9 i B BRI SE BT 6 mol/L HCL F i /U

6

I 4y R K MR (110 °C L 24 h), B4k Jr ik &% GB/T 5009.
1242003,
1.4 #ELE

F Excel #4480 3647 46 11 43 01 5 25 58 DU 39 {E AR o
2 (XESD) 7R . i Origin 9.0 %4 % $ 8 #E47 24 B 9F H
SPSS 21.0 B 4 X B 4% # 47 ANOVE J5 22 43 #7 B 4 O¢ 1
50T
2 #iRkG5iie
2.1 AEAXEAHRHNEASE

B LTI R ROk P B A i A 8,530, )L
O S Ral)5 E A T EAGAS T 809 L . A E AN E
B (86.26 %0) , ERPS R H & B e 1% (82.12%0) , BR 3R
BB 4 A B T 84.38% Fi1 85.54 %, EPRS % [ ik
B fe AR R A R IO 23 B, RO LA R
i A S = R A Y L S B U K R N
KB o BB AE DU, () BN 0 L 2T i S5 AR K IR PR B
Tt B A TR P BT DA SR JH Al X R

x1 FRAKEAHSHNERRSE

Table 1 Protein contents in different protein samples %

HEARE EHaH
KKK 8.53+0.34
ERPS 82.1240.26
KEA 84.3840.52
i A 85.5440.46
HEA 86.2640.49

2.2 AEAXREAESSRESHRMBI N

B1 gl TR BRI g fES RN I TR A D6 &R AT
VLE LA oK 8 B 5 50 00 45 4G B #03E % Db, ERPSBR
HEEEA . AEATER 5 min i, q Eak2 5538 T
8.84,2.15,16.86,8.46 mg/g, 76 30 min B U] 43 534 m 8] 7
9.87,3.64,23.78,9.40 mg/g, 1L 30 min,q {4 LAEAE# /)N
TobnBEERNEE T VM. RN BEEEAN ¢ E
o, HIREREN G AR E T . ERPS. A& O a3
BEHAZEM g EIEA—B EERZE N ERPS H 80% L L

247 B E—
”A// ERPS
2r e REF
g

&
Cadmium binding capacity/

e . 1]
30 60 90 120
J L B[]

Reaction time/min
Bl Rl REaSamestdna
Figure 1 Effects of reaction time on the binding of

cadmium to rice proteins
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RIS ) I BT T IR B S AR A A A
A7 R Morita 550 1 % B A ab #OF K 0Kk 8 1B
I K B8 3R A A o TR I e I 2 R D — 9 45 ) T BB R TR E K
EHSMAERENE.

Wil 2 Pras .2 R AR T 2 AR BN IR A AR
Hom AU A R Z 0 C g RE . i T ERPS IR &K
FULT- G 3 i (<<0.8 g/100 mL), 14 B BE 45 R LA b
BB T A BRI S R . ERPS M43 8 A P
BEREE L RE T S W M & B2 AT S KA E A
S - 10 3 L R AR T 2 K A 2 (AR AR
LG AT LA it A b O R 4 S BE AW PR AR R . il T RN
RAMEARD, XWMET ERPS.AE N 546 #
FEw R BRE LB E A RN T K BT LA
RSB0 52 L % . Lin S0V W58 T R S Ok S
G5BT N RIUR S B BUBER Y 2 FL 3K T 4540 5 T AR 1 N
AT B &, BT UL E & 240 min J§ KN A 5 3 F 4.
S R F ok X 0 B9 45 A ik (83.36 me/@) B B R TR
KEH TR R T HE A MR HZE4WAE T2 1M
Bahiam.

HE— G0 Bl Iy 2 5 R (R % A 3 46 T B T A 200 B A

(h) ERPS
B2 A%aA ERPSHhafbiiR
Figure 2 Scanning electron microscopy images of rice

glutelin and ERPS

(a) HENA

0 Ry R 6 SRR s v G gl g o R R s R R R R
T W R 5 -5 0% 6 5 )3 ek e R T A S A R e A s B
Ao W Wi 7 s Elovich B8RV & T E— S 51 — 95 Jy o
RELTRY 1 300 S 2% (1 S T B [ I o 7 4 R 5 1 2 IR B
F2HH T AFKER SWME A3 e a8 il A
KRB R*A LA ) Elovich #5278 )40 A 28R A4 L 10 — 4%
AR R Z AT — s Sy s B o — e sh
ey et iR R B Y NCIE SIS REL Fiibka i pon sl 13
DA% 45 3 3 T 0 2% 2 DA 2 W B o 2

K2 TRAKREOESREGHNINERESY

Table 2 Parameters for dynamic models fitting the binding of cadmium to different rice proteins

/ Measured WE— 2 s Sy 2p R Ay WE G g Sy A Elovich #£5%1

Co

B RS Gr=120 min/ k1/(mg + q./ o ky/(gemg! e q./ h/(mg » ) )
(mg+ L1 R? R? a b R?

(mg+g ') g'emn!) (mgeg ") min~ 1) (mgeg ') g !'emin!)

ERPS 100 10.09 0.301 10.008 0.962 0.043 10.307 4.578 0.998 4.383 1.499 0.637

BREE 100 3.75 0.254 3.587  0.974 0.078 3.870 1.173 0.999 0.885 0.714 0.951

fis v 2 1 100 24.00 0.236 24.107 0.969 0.012 24.907 7.291 0.998 9.447 4.173 0.701

HEA 100 9.49 0.316 9.668 0.935 0.056 9.681 5.225 0.999 6.056 0.950 0.329

2.3 TEREBEBASEREAHRMERS

il 3 AT UL B R T LA ROREE R RS A g
A —E BRI S Lio S0 70k S s AL E 1
IRH I B R I I AR R — B BT — i T
AR > TR R I E 2 SR A G LA T
T 7T S R e W R S B i BT R T ORE R S RAE
T3 B - 8

RIECE NIRRT AR i 4SRRI S
B3 b R M ue 3 N, ERPS BRE 1 BRIE E B EH
M g fE ¥ 535 39, 25 0 46 6k B 23 B ik B 60, 40, 80,
60 mg/L )& g A9 3 im0 BE T 4 0 2 T 9 9 AR 1T
e J3E T 0 R B T S WA A BN T R I 4% 3 1 4 00 SR T
A KA S5 & AL AT T LU S 4R BT 45 & I e AR R R
KO bR WA R BEAE 25 5 RE ) by i T A A
W 25 5 0 i Ve EE R 1S 2R 1 B 5 5 AL R B D . S
NS S R S U R R A LR R Rl T LR E [
Fr AUAR LR ROt 1 0 O R G — 22 S s E o L i LA
O EIN G R0 A NI R ol (= A 4= W {1 R o A £ I O
I A P Y - 4 0 SR

2% 3 2 Langmuir il Freundlich g [} 25 35 A5 B % i 56
PR HETUA MR, mR 3 HLTE 3 NIRRT 4 F
AR LA [l AR O R B (R Iy 0.942~0.999, 3
FHNT FAERLC0.833~0.989), R U] L AL BI T 3& 4 4 &
KEA SR AR, Saif G5 ERESE P& B, LB
e AR I M iR 40 5 DR T (strychnos potatorum) FlF H 7
FI BRI & . LA AL i B W% B BT R 7 W% R ) 2% T 0k AT B2
R A 452 W% S 7 R T ) 28 T 1349 W52 BB J5 18] 5 A5 AR ELAR T 5 0 F
AT ] i 5 W% B ek AR 0 A R R B R A T 2 2R
BREE 0 S T K R R 4G A N R T R T R AT
B0 BRI [ I — 2D AR TR E R SR as S M E AR
Py A .

AHEGE g L AR HAR 1) d KR B it e (L339 1L 2 B
A5 B30 2 v 33X P A2 a0 e B 3 B 4/ (10~ 100 mg/ L)
T L AR P R vk S L s 4 R R TR Y
R4 P EETE LB AR B q .. (B X BE R BE T w1 2
TR . Boparai 80T BESE T8k N K R F X 0 IR B,
W 297 K W qu. (H N 769.2 mg/g, 7E 307 K B U] [
714.3 mg/g, I T HAP LAY FLR .
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B = 47
g Eo,
W g _ WE_ | [
E :‘L—'w E éTm ,f
X 3 - X g - 2L //
&E g% F 1/ —=— 288K
> £ o+ £ “/ e 303K
£ 2 1+ Y —4-318K
g =)
= =
0 s s s s \ s s | 0 s s \ s |
0 10 20 30 40 50 60 70 80 0 20 40 60 80 100
A e B A e
Equilibrium concentration/(mg * L) Equilibrium concentration/(mg + L™)
. (a) ERPS . (b) BREH
Z Z jof
& &
=
g g _
g & 2 2% 6L
& = &5 E
N § B g 4r —=— 288K
= = —e—303 K
= = 2+ —a
& E 318K
= =
s s \ s s s | 0 \ \ s s s s s |
00 5 10 15 20 25 30 35 0 10 20 30 40 50 60 70 80
A A e
Equilibrium concentration/(mg * L) Equilibrium concentration/(mg * L)
(c) BEAEN (d) #EA
B3 RAAREGOLBHBELGTFRRARBE
Figure 3 Sorption isotherm of cadmium binding to different rice proteins
®3 AAXREAEREANSERMERRRNESH
Table 3 Sorption isotherm models and thermodynamic parameters for cadmium binding to different rice proteins
5 TR W B A ) 2 WIS H
Measured — - ” -
=N Langmuir 571 Freundlich %% %Y AG®/ AH®/ AS°/
HERE Gmax/
K Grmax/ K./ K./ (k] » mol™!) (k] *mol™!) (J+mol™ 1)
(mgeg™ " R* Kr 1/n R?
(mgeg ') (Lemg ') (Le+mol 1)
288 9.50 15.75 0.024 2 690 0.942 0.551 0.710 0.947 —18.92
ERPS 303 9.87 13.70 0.042 4673 0.975 0.883 0.612 0.927 —21.30 41.44 208.67
318 10.21 11.42 0.124 13 888 0.999 2.157 0.396 0.920 —25.23
288 3.48 4.41 0.044 4 918 0.986 0.396 0.512 0.903 —20.36
REH 303 3.64 4.16 0.072 8121 0.995 0.686 0.390 0.877 —22.69 25.66 159.65
318 3.91 4.19 0.120 13 515 0.996 1.102 0.296 0.833 —25.16
288 22.90 55.51 0.028 3 208 0.975 1.625 0.810 0.989 —19.34
AR 303 23.78 35.21 0.083 9 320 0.966 2.964 0.696 0.948 —23.04 58.75 270.61
318 24.15 27.78 0.290 32 554 0.986 5.786 0.540 0.843 —27.49
288 9.10 14.88 0.024 2 668 0.957 0.529 0.703 0.955 —18.90
AEH 303 9.40 12.45 0.048 5 453 0.975 0.950 0.581 0.906 —21.69 40.32 205.20
318 9.40 10.63 0.116 13 095 0.995 1.842 0.420 0.858 —25.08

15 F BRI KT LR B0 7R 0 [ RE 7 #3655 . K e (R
D) 2 7% VB R R T 58 o o LA T AR Sy WRE R R X B 4 U S
WEE P P EG S A0 A R o (B /N » 2705 MR BR300 0 T 2 s 8 1
38 A0 Iy @R FEARWEIT Y 4 B R 1 ER A T RE A IR
Thes Ke (B3R~ E MR A 50045 R — 2. X
i TR B2 T i AT LA v SRR S P X 7 ) B B E ) AN SR AT T
24 TRAREBEASEREGHBRMANESN

1E L RETN RS 400G (9 Al b R ATy 207 IR W E T 4

kRO SMAG M ES8L IR 3 . 1P T
PEHCAY 3 AR EE 2570 F 4 FORE B 54561 AGHH
Bl R0 4 FoREO SWMSEGHEEE LM, M. 4
PR A S 4 A0 AHHR I 1518, Wd W% 5 R 2 TR 34
X5 G S I 25 R A — B IR S T RIS e TIRE T E R
BUHG A BN T A 5 08 K iR .

AN TR AE FH g 7 W B o 9T 9 2 B AN [ S 4 4 ) B R
O 4~10 kJ/mol, Gi /K5 I3 298 5 kJ/mol, & 1 2k 20~
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40 kJ/mol, it {7 3 28 #e £ 24 40 kJ/mol, B [8] J3 Hh 2 ~
29 kJ/mol. k%4 77 >60 kJ/mol*", ERPS. &% 1554
AN AH® 43 5 41.44,40.32 k] /mol, # 2K F I {7 2 28
et K2 40 kI /moD , BEIE I 545 & I AH B &
KT 58.75 kJ/mol, 2 3E F A =@ gy . Bk, #EW 4R 5
ERPS. AN FEE OSSR S, Hh SR E
LY 1S A7 25 4 7 RE A — Rl 2 I RC L B S
25 FRAKXEAAMINESEBRAKSRESENMALNY
S
HI 3% 4 A0 A AR b Glu & i e 358 727,13 %,
His F1 Cys & &1 5 JUF (3 v B A%, 43 0 R 1.40%

0.47% X HaF AR 45 RAY A BRE E  Cys &
IR T L29% HERE A SN AR Ei s
FRREHA. UER 3P ERPS.EREA . EREAMSEOLE
303 K 45 I W B o S0 Y q e 1B > 5 AN R 25 109 SR RR 4 AL
BEATAR R S3 M . q (H S Glu & =M AR HEIRE] 17 0.948, 5
Glu F1 Asp & it Z FIAAESCPE IR B T 0.967, Z BT L™ 4 |
W4, 1] B2 Cys.His, Asp.Glu 7£ & [ 5 Hh 4 KR4 #R AT
TETIKEE A R RE 5 40 45 A /Y 5 2R MBS L X 4
BER Y ploe (B 43 9N 8.80,7.00,4.60,4.605%) T K & [ 1)
T pHEy 6~7, Bk 4 K F 3 19 Asp Fi Glu #R4 A fi
fif o BE AL T BE ) B0 L BE IS A SRIEITES A .

R4 FARAEZEAEAIMEERARRESRESENEXESN

Table 4  Amino acid compositions of different rice proteins and analysis of their correlation with cadmium binding amounts

T EFE R Asp Glu Ser His Gly Thr Arg Ala Tyr
ERPS 8.970 20.850 4.194 2.028 3.637 3.413 8.552 5.896 5.514
KEA 5.317 19.747 5.624 1.748 5.860 2.079 15.286 4.794 5.790
R 6.865 27.132 4,167 1.401 2.920 2.341 5.998 6.231 7.651
BEN 9.749 20.860 4.330 2.262 4.519 3.359 9.186 5.318 4.390
5 qun IR RT 0.519 0.948  0.190 0.058 0.658  —0.480  0.606 0.641 0.340
RS Cys-s Val Met Phe Ile Leu Lys Pro Asp+Glu
ERPS 0.790 6.989 2.655 5.640 5.087 8.655 3.400 3.729 29.820
BRE A 1.291 5.671 4,499 4.533 3.372 6.802 2.516 5.068 25.064
eS| 0.470 6.676 1.630 6.139 5.121 12.198 0.168 2.891 37.997
BEA 0.326 6.936 1.726 5.959 5.176 8.426 3.811 3.666 30.610
5 MBI RT 0100 —0.203 0.325 0.340 0.086  —0.174 0422 0.710 0.967
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