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Effect of Template Properties on Molecular Imprinting Effect of
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Abstract: Ten single-template molecularly imprinted polymers (SMIP) and eight mixed-template molecularly
imprinted polymers (MMIP) were synthesized by non-covalent bond precipitation polymerization using plant
growth regulator as template, methacrylic acid (MAA) as functional monomer and ethylene glycol dimethyl
acrylate (EGDMA) as crosslinking agent. The effects of the dipole moment, oil-water partition coefficient
(1gP), acid-base ionization constant (pK,), H bond acceptors, polar surface area and molar volume of the tem-
plate on the imprinting effect was studied. Molecular dynamics simulations of all-component prepolymerization
mixtures for MMIP have been employed to investigate the mechanistic basis for template selective recognition in
these systems. The results showed that the dipole moment, lgP and pK, of the template were positively corre-

lated with the imprinting factor (IF), specificity parameters (SP) and binding capacity (Q) of the SMIP synthe-
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sized by UV-initiated polymerization at 4 °C, and the lgP and pK, of the template were positively correlated
with the IF, SP and Q of the SMIP prepared by thermal initiation polymerization at 60 ‘C. MMIP synthesized
by UV-initiated polymerization at 4 °C using 4-chlorophenoxyacetic acid, uniconazole and 1-naphthylacetic acid
as mixed templates obtained better co-imprinting effect than single template imprinting, even though the concen-
tration of each template was only 1/3 of that of single imprinting. Which has the best selectivity for 4-chlorophe-
noxyacetic acid, uniconazole, 1-naphthylacetic acid, paclobutrazol, triadimefon and thiazolone. The binding ca-
pacity of the MMIP for these target PGRs is 1. 77, 1.78, 2.79, 1.62, 2.88 and 5. 39 times of that of corre-
sponding non-imprinted polymer (NIP), respectively, and the total binding capacity is 10. 93 pmol/g, which can
be used for the extraction and separation of these PGRs. In molecular imprinting preassembly systems, comple-
xes can be formed not only between the same template but also between different templates. The binding be-
tween some templates can hinder their binding with functional monomers, resulting in a weakened imprinting
effect. The combination of other templates can enhance their binding with functional monomer, so as to enhance
the imprinting effect.

Keywords: Plant growth regulator; Molecular imprinting; Template properties; Mixed-template; Imprinting effect
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Figure 1 Chemical structures of 4-chlorophenoxyacetic acid, uniconazole, 1-naphthalenecacetic acid,

paclobutrazol, triadimefon and thidiazuron
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Table 1 Composition and initiation methods for the preparation of SMIPs and NIPs

e B (mmoD) Yrfg sk MAA ZEEH EGDMA B UJ§§$14& 2 EHRH ®&
(mmol) (mmol) (BEJR EL) ElV-9:F-N
SMIP1 -HAARE L 1. 50 6. 00 24. 00 1/4/16 4 CEIME
SMIP2 HRE R 1.50 6. 00 24. 00 1/4/16 60 C
SMIP3 s 28 1.50 6. 00 24. 00 1/4/16 4 CEHIME
SMIP4 I 5k e 1.50 6. 00 24. 00 1/4/16 60 °C
SMIP5 - 1.50 6. 00 24.00 1/4/16 4 C¥,AHME
SMIP6 1-ZR 1R 1. 50 6. 00 24. 00 1/4/16 60 °C
SMIP7 EZ ¢ 1.50 6. 00 24. 00 1/4/16 4 CHIME
SMIPS EZ 1.50 6. 00 24. 00 1/4/16 60 °C
SMIP9 = T ] 1. 50 6. 00 24.00 1/4/16 4 CEIME
SMIP10 = W 1. 50 6. 00 24. 00 1/4/16 60 C
NIP1 — — 6.00 24. 00 1/4/16 4 CEIMHE
NIP2 6. 00 24. 00 1/4/16 60 °C
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x 2 fil% MMIPs f85r & 51 & 7 i

Table 2 Composition and initiation methods for the preparation of MMIPs

&M (mmol)

TIRESAfE MAA B EGDMA AR Bt /TR ik/ R4

o
ity LERR LT WA 1282 2R M (mmol) (mmol) IR CBE IR L) g1 & 75
MMIP1 0.75 0.75 0. 00 0. 00 0. 00 6. 00 24. 00 1/4/16 4 CHIME

MMIP2 0.75 0.75 0. 00 0. 00 0. 00 6. 00 24. 00 1/4/16 60 C
MMIP3 0. 50 0.50 0.50 0. 00 0. 00 6. 00 24. 00 1/4/16 4 CEHME
MMIP4 0. 50 0. 50 0. 50 0. 00 0. 00 6. 00 24. 00 1/4/16 60 C
MMIP5 0. 375 0. 375 0. 375 0.375  0.00 6. 00 24. 00 1/4/16 4 C¥HME
MMIP6 0. 375 0. 375 0. 375 0.375  0.00 6. 00 24. 00 1/4/16 60 C
MMIP7 0. 30 0. 30 0. 30 0. 30 0. 30 6. 00 24. 00 1/4/16 4 CEIME
MMIP8 0. 30 0. 30 0. 30 0. 30 0. 30 6. 00 24. 00 1/4/16 60 °C
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Figure 2 Adsorption of SMIPs and the corresponding NIPs to six kinds of PGRs
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Figure 3 Optimized structures of paclobutrazol (left) and uniconazole (right)
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Table 4 SP value of SMIPs
BEWHhYS AEHAEE LR 975 A5 1-FR o 2 = I i) WE A B -2 {E
SMIP1 — 1.42 1.51 1. 60 1. 38 1. 15 1.41
SMIP2 — 0.79 1.01 0. 86 0. 89 1. 06 0.92
SMIP3 0.73 — 1. 45 1.01 1. 49 3. 40 1.62
SMIP4 0. 87 — 1.33 1. 00 1. 69 1. 75 1.33
SMIP5 0. 69 0.77 — 0.72 0.93 1.37 0. 90
SMIP6 0.42 1.02 — 0.94 1.58 0. 90 0.97
SMIP7 0.71 1. 42 1. 50 — 1.70 2.40 1. 55
SMIP8 0.43 0. 90 0.92 — 1.43 0. 89 0.91
SMIP9 0.51 0.77 0. 86 0.78 - 1. 94 0.98
SMIP10 0. 31 0. 84 0.71 0. 69 — 0. 65 0. 64
F 5 SMIPs W NI RUR S BRI B AR s PE S 4L
Table 5 Imprinting effect parameters of SMIPs and property parameters of templates
[
RER LR 9 28 e 1-ZEem EZ = 1 i)
IF(4 C UV) 1.43 1. 36 1.77 1.97 1. 31
IF(60 C) 1. 05 1. 45 1.43 1.10 1. 34
SP(4 C UV) 1.41 1.62 0.9 1. 55 0.98
SMIP {1 3 3028 2 8
SP(60 C) 0.92 1. 33 0.97 0.91 0. 64
Q4 °C UV, pmol/g) 1. 99 1. 30 0.99 1. 86 0.75
Q60 C,pumol/g) 0.77 1. 26 1.08 0.97 0. 86
BB HE (D) 3.37 3.61 1.95 5. 89 3.11
lgP 2.25 3. 67 2. 24 3.20 2.77
pK, 3. 10 13. 07 4. 30 13.92 1.41
AR & T 5 45
ERiD RN 3 4 2 4 5
Btk WA AD 47 51 37 51 57
JE IR A (em®) 136.5 246.7 151 246.7 237. 1

. pK, BRI F www. chemicalbook. com, 1gP . U B 37 (450 W P 3 1 AR B8 JR AR U040 Sk R www. chemspider. com.,

55 T RE B A I AR A AR T 08 i F
EEYMREENES BB RCR B UM . 7E BB
B A AR ] B0 17 B0 o A AR JBT 1) 22 S T G ED
MROR 25 E B R . AT A S fE A
MAA 5B 2 ) 2 AR S0 B4R A SR L
YERIAEAEAR D355 . 3 T VR BRGE WR 7 A 1 T
JH) 23 JE RIS AR R 52 0 o 1 ) R R R A1
TR Y L, 1gP 2 0 TR B L&
BT R B B B I W ML i R B
REZS B9 B AR Jm 1k 2 B2 18] /Y AH DG4 it AT LA Jd
T 2 A R R e/ ] A MIP Y
A . 3% 5 & SMIP W M1 E 2 KR B AR s 1 2

B, Horp SPE A X F 5 AhAlERIAR PGR (19 SP -
PIE R 4),Q & SMIP X4 A AL 1Y 25 & 45 1

5 M 12 A SHE FPFE AR R B % R
Kl R KB (Kolmogorov-Smirnov test) £ & 1F 2%
S3A THE SMIP Ry WE B 1 BE 2 805 B AR L A s
2 B0 H B Z 8] /) Pearson #H 3¢ £ %0, 45 5 WL 3+
6. XTAHCREL GO HEATH RN 4524 0.8 | r | <
T, R AR 5 A 9G54 0.6 <[ r [ <C0.8, M5l A 565
0.4<|r[<C0.6, AH MK 0. 2<<[r [<<0.4, K
S s 0<C | [<C0. 2, M oA .

M6 Al.4 C UVEIREG&KMET.IFS
R A A AT p K, v BE TR AH OC s SP 55 485 A i B
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Table 6 Pearson correlation coefficient between imprinting effect parameters of SMIP and property parameters of templates

A (D) lgP pK, ST IR WrEF A (AD) JBE IR AR B (em®)
IF(4 ‘CUV) 0. 449 —0.070 0. 436 —0. 399 —0. 449 —0.026
IF(60 °C) —0.590 0.253 —0.012 —0.026 —0.161 0. 221
SP(4 CUV) 0.718 0.674 0.785 0.234 0.32 0. 377
SP(60 ‘C) 0.027 0.539 0.659 —0.277 —0.27 0.096
Q4 CUW) 0.618 0.018 0. 398 —0.189 —0.049 —0. 205
Q60 C) —0.070 0.637 0.631 —0.108 —0. 209 0. 39

FilgP Ml pK, #REE 58 IEAH G s Q 5 A A M A 2
SRIEADC. 5 pK, $9IEAMHC, 60 CHEIARE %
T IF 5RO AR AR B2 AR G, 5 1gP 559 1EAH
¥, 5 pK, JoAH I s SP 55 R 1 B S0 I A o6
HlgP 2R EEMX, 5 pK, BRIEMHI:QH
BB AR AE JCIEAH 1, 5 1gP Ml pK, 5% 1E A
K., Lt 4 °C UV I ERELRE 60 CHE| LR
A - SMIP 1 W% 14 fiE 2 855 20 32 AR 0 (0] 7 A
KPR A R B B K DL B AESE . H Ui 4 °C
UV 5l EREFMET BNl AL 7B il 32 22 5 BT
TR A pK, A &, TS S K5 B D 38 L /X i B3t
Bl AR A8 A 4 L 1g P Al pK, A8 I 3E . 60 °C
WG R RE M, Bl AR R E R AR 1gP F1
pK, B3I B . AR B AR L 1gP Il pK, AT
DIMERTH 4 °C UV Bl ZBA &M F L MAA K
T B B B A5 Al B 38 R0 5 55 1 46 bR . BEAR 1gP
M pK, AT LAE R BH 60 C G| & BA ST L
MAA g Ty fil 5 7R B A5 A B 300 250 17 58 555 14 4 A
SR 32 KA R T R B JR AR R ED b Ak R
AT B AH e
2.3 MMIP W& mx & W% Bt 14 gE 1 10

R T ARAEXT 2 PGR 1 #6043 & 1) MIP. 78 5
SMIP il £ Z A — BN AE LT L AR EFBAR Sk B AR
I3AE 4 °C UV IR EG M 60 CREIEREFIT
5T 2.3.4.5 By MMIP(3 2), DIg5E 4R Q
FENST P TF %t BSR4 T 71T

& 4 &4 MMIP #il NIP X} 4-AEEH W
R 1-25 2R 220 | = ek R R S I Y 45 R
A MMIP 1 1F {5, H & 4 AT iR A B AR 1
AT DA™= A A [ 12 B B B 2R (TF=1) , R4E B
AR IR 38, TR AV TR A B AR 1k
ANWTBEAG  H TF 5 Bl 2 S W7 R AR, 17 2 2 0% 8
¥, fE41CUVEIEREEAMNT. 5 2 Mk
) MMIP1 #H It , 3 Fh AR i) MMIP3 F1 4 Ff 5 Al

) MMIPS fY 4-5 7% 48 T2 RV 55k /4 TF #4038
T HEF 5 B MMIP7 A A, 7€ 60 C 5]
RREFKNT 4 B MMIP6 [ - KA &
MR RN S 1) TF e T 3 BEAR A MMIP4, {E 1514
HMAE . 4 °C UV Bl ERE &M TFH&m -5
AREA TR M 1-28 R 1) SMIP (SMIP1
SMIP3 #l SMIP5) ¥ IF 43 5] & 1.43,1.36 F0
177, T R AR B e B R IR R R 1/3 il A Y
MMIP3 X 3 Bl AR 59 TF 043 50 42 = 2] 1. 77,
178 F12. 79, 0 4 T 23% .31 % Al 58% . 1E
4°C UV IR BEFMT AR A MMIPL Lt
B SMIPL (] 2) 45 & 25 A T R, 5 3 Bk
) MMIP3 1k 2 T00l , 22 J5 Bifi 25 AR 550 1) 38 i 32
BEfK. 78 60 C MG R EBA KT, DU A1
MMIP2 256 %5 5 35 Bl i i, 22 ) B A5 155 A 80 1) 318
INEET AR, A 5T 2R B BN R A IR R A
o PR AR B 7 A T LA R R A R SE Y
MIP-> |, AHF5E 36 B L 76 38 B A 17 0 F AR &
REf% 7™ Az K T 45 155 A B 2 B 30 00 2R A B ) A
BV A e K e I RS Al B IR 1 LT
L % 18, MMIP3 {73 TF FlGS 45 6 45 i 1o 3
& THE SMIP fl MMIP, X HF ¥ 4B KA
TR A R 1-28 TR | 2o 3550 | = IR ) T B A R 1Y)
SRR E NIP ) 1.77.1.78,2.79.1. 62,
2.88 M1 5.39 f5, B4 A A EIAH 10,93 pmol/g,
AT EE £ XL PGR W Z HARY 47
MIP,
2.4 MIP #1 NIP B SR R A4E

SMIP1 Al MMIP3 J& ¥k fig & 1L 9 SMIP Hl
MMIP, Kt % SEM xf HIE S gk f7 £ Ak, & 5
4y 51 J& NIP1, NIP2, SMIP1 #l MMIP3 ) SEM
B LB UL 7E 4 °C UV 3 & B4 Hl %1 NIP1
BT /INER SRR R R A L 48 TR 22 BUURL 1) b
FEAE 2~5 pm ZIA] 3R HT0RE 2 R AR B /N 1Y) 5
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Figure 4 Adsorption of MMIPs and the correspsponding NIPs to six kinds of PGRs
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Figure 5 SEM images of (a) NIP1, (b) NIP2, (¢) SMIP1 and (d) MMIP3
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T4 09 NIP2 AH b NIP1T H 81 T A ] 72 B 1) 1A fEl . SMIP1 #1 MMIP3 #2744 °C UV 3| K&
RBIG W RBIRRAE ZHAE 5~15 pm Z 0], POkL A &y, SMIP1 19 A M J& 45 2K A 2 R,
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MMIP3 AR I 4 AR H O R O 1-25 &
2. SMIP1 IR M4 It NIP1 j* & , MMIP3 [t
SMIP ARG ™ H ., UaIBRR W InA S8R G
Wy UKL AT 3R B2 0 I O AR R BB R RN AR
MTEBL T .3 R S BN R A D BRI R A
B — RN B Ry
2.5 HFHITEERENSFHINEEMURE
FUETE

RS B TR A B AR = 18] T BE 7E B A
&7 A R IR)AE ELAE T A B a8 R s s . IR G, R
F o 8h D1 B0 R i Ak 2 1 E 53 0 O 125 43 Sl ke
2 Bl 3 FORT 4 FREEARTE 4 °C F TR A 4 1 ER
HAARR (RFRIER 1 KR 2 FIIER 3) #4718
5. 3FRRMA WK 3, TR A B A
BRI TP A ] AR AR 5 2 g A 2 ) B AT BE
S AR EAE L B TR 58 H R R AR S ) B
PUREY LB — R 1/4 2 1/8 Z 08, N T BF5E

SR EACERE, AT 3 AR R MBI S80S
DIRE AR A BRI L s 1/2/8, MR &R 1.4k
£ 2 FAR 3 By SRS A 5 ) BE LA 1Y L 1] 43 S
9 1/4.1/6 F11/8,

— Ay FAFAR A 114 B 305 RCR B P T A 1 R
FIRA Y B B 14 2% 25 ) (SRR 43 F 1) .
TLH e 5 6 ) 25 6 e R, 1 18 4R 38 B 3 280 2R
U TR G BRAR B3I A AT RE A AE AN RS Al 22 ] 1Y
FHEAEHT S BUEE & Re 3G, {H B A =z 1] (%) AH B4R
FH AT BE BH AR A 55 ) 8 B4 1) AH B A L DA i feff B
IR . L, X T IR AR B R R L 4 A
REM RN IFA — AR DI &R 5 55 . S
W, B — 0 F R 45 G e MUK AR X B 43 - 1 2 Tl
AR R AT RBAEAE RS . R, FRATT 3 3 4y 7
NI ERER RS TR R 1R R 2 kR 3 h
LA 518 o0 9 o T3 RT3 T 185 G
AE & 45 G BE R KN 4 5, 43 0 WL 7~9,

RT AERALRGHEHERS D TEEBAR T THEARR D RES G

Table 7 Binding energies of 4-chlorophenoxyacetic acid centered and uniconazole centered clusters (system 1)

ST T E,
%= EGDMA MAA I EE LR o5 23 2 AIBN (kcal/mol)

1 8 3 0 1 3 0 —137.18
2 5 2 0 1 7 0 —93.26
3 6 0 1 1 5 0 —87.36
4 7 0 1 2 6 0 —76.71
5 5 0 3 0 5 0 —72.22
6 5 1 2 1 2 0 —64.23
7 3 0 2 0 9 0 —60. 30
8 9 1 1 1 8 0 —57.22
9 6 0 2 0 6 0 —55.29
10 1 0 0 2 12 1 —51.36
11 8 0 2 0 4 0 —19. 66
12 6 1 1 0 5 0 —42.24
13 9 0 1 0 3 0 —141.88
14 9 0 1 3 3 1 —37.16
15 3 0 1 0 10 0 —34. 86
16 8 1 0 1 8 0 —30.75
17 7 1 0 1 7 0 —26.29
18 3 2 0 2 6 1 —16.45
19 3 1 0 2 9 0 —16.21
20 8 2 1 0 2 0 —15.02
21 6 1 0 1 8 0 —11.86
22 7 1 1 1 2 0 —7.07

23 3 0 0 1 14 0 —6. 88

24 4 3 1 0 5 0 —6.19

At 139 20 21 21 149 3 —
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Table 8 Binding energies of 4-chlorophenoxyacetic acid centered. uniconazole centered and 1-naphthaleneacetic acid cen-

tered clusters (system 2)

Iy T E,

% EGDMA MAA SEER R R - G AIBN (kcal/mol)
1 7 2 0 2 1 7 0 —117.53
2 12 0 0 1 0 3 1 —113.58
3 8 0 0 0 1 5 0 —98.51
4 7 2 1 0 0 2 0 —96.51
5 6 1 0 1 1 5 0 —94. 42
6 7 1 0 1 0 8 0 —74.53
7 ) 0 0 0 1 5 1 —68. 94
8 8 3 0 1 0 6 0 —61.23
9 7 1 0 0 1 6 0 —59.99
10 5 4 1 0 0 3 1 —58.63
11 6 1 1 0 0 5 0 —54. 65
12 3 0 1 0 1 7 0 —54.16
13 10 2 1 0 0 3 0 —46. 14
14 8 1 0 2 0 6 0 —45.91
15 7 0 1 0 1 4 0 —43.68
16 7 1 0 2 0 3 0 —32.47
17 6 1 1 0 0 4 0 —31.67
18 7 2 0 2 0 4 0 —31.07
19 5 2 1 0 0 3 0 —26.08
20 5 0 0 0 1 5 0 —21. 25
21 9 0 0 1 1 5 0 —13.12
22 9 0 0 1 1 5 0 —11.53
23 7 1 1 0 0 4 0 —11.11
24 10 0 0 0 1 3 0 —9.12

AT 171 25 9 14 11 111 3 —
ARSIyt v e A gt Ry 1/3C( 6-1) F 1/2(E 6-2) B &

Eb:Ec*EEm (1) Y. WAL T MAA,4-E R A 2R 5 W) T 5 4

P E, REGHEE. 2O THRMNEREE, 24
O THRER o> TR RERE

M3 7~9 Al A A TR A W ol REJE L2 Fh
O T HE ABAFAE e A9 Fi O B SRR B 25 5 Rl R Y
Or TR LV S B TR AR IR R A R R ORI
B DU 05 1, 3k S8 0y 1 R L A T LR RN
LSS A RE R R 7> TR, KRR 1R Tk
A RER I 4 R 7 TR A AR LI 6-1~6-4.,
HiZ 7 A0 6 AT FEAR R 1 M ok 5 T g
P& MAA BRI L2545 RE 1 S 58, — 3% i1 T 92

BT AL AT H o 1/1 (1 6-3) A 1/2 (] 6-
DESY AEL T 4-EAEA RS MAA
(45 A I TR 5 MAA 454, Wik,
TR A B B RO R B AR AR A . X
5 bR S 25 5 — 30, BRI L T SRS Al B (8] 2
Ht SMIPL #1 SMIP3) , 4-5 7 %8 £ R 5 4 3 W TR
A ENI T (& 3 H MMIPD) , — 3% 1 TF #FEAR T

RFR 20k M & G RER KN 4 Fl 7y FHEM
PG IR 7-1~7-4, A3 8 FIE 7 ol L 7E 4k
F2H, BR 125 O 5 1AM Y BT f 2 1
HILH 1/2 WE AW, BIF KH /B MAA 5
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Table 9 Binding energies of 4-chlorophenoxyacetic acid centered, uniconazole centered, 1-naphthaleneacetic acid centered

and paclobutrazol centered clusters (system 3)

5T 4 FH E,

£ EGDMA MAA  4-BAEHT s B E2 G AIBN (kcal/mol)
1 7 2 0 0 1 0 3 0 —135. 34
2 8 0 0 1 0 0 9 0 —122. 42
3 8 0 1 1 0 0 4 0 —85. 45
4 7 1 0 0 0 2 9 1 —84.59
5 3 1 0 0 1 0 9 0 —80.52
6 10 3 0 0 1 0 2 0 —72.37
7 10 0 0 0 1 1 5 0 —72.23
8 6 1 0 0 0 2 7 0 —69. 67
9 8 1 0 1 0 0 6 0 —62.51
10 7 1 1 1 0 0 3 0 —53.29
11 4 1 0 0 2 0 7 0 —47.15
12 8 2 1 0 0 0 6 0 —41. 67
13 4 1 0 1 0 0 13 0 —38. 89
14 5 1 1 0 0 0 6 0 —36. 26
15 4 0 1 0 0 0 6 0 —24.68
16 5 2 0 0 2 1 2 0 —21.95
17 7 1 0 0 1 0 4 0 —21.04
18 8 1 0 1 0 1 5 1 —20. 84
19 4 2 1 0 0 0 5 0 —16.73
20 10 0 0 1 0 0 6 0 —10. 68
21 5 1 0 1 0 2 8 1 —9.65
22 7 3 0 0 0 1 4 0 —9.40
23 6 1 1 0 0 0 4 0 —9.22
24 6 1 0 1 0 1 5 0 —8.78

At 157 27 7 9 9 11 138 3 —

SERIN A T ES G, MR 128 SR 5 M sk
MAA I T A2t 1/2/2 BM W 5] #Y)
HEEWAE 7-1) . KIE BB E AP 1-28
TR TN 2w D) AR w5 MAA 854 (| 7-2 fil 7-
3). WAM AR E O R EAR K S 5T AR A -
W52 6 W) AB AL A 52 31 & T b B AR 1 T 40 L RE 18
H5MAARRLEIT RN 1/2 WEA&W. A
L Z AR 245 1 MMIP AR AL R 3 FhB b HA i1
SIEEBEME M H B TR E S LBREE T
25 AR, WA ) 25 A AR A A R X
5 BaR ST 25 8 — 50, BUA HF NIP, MMIP3 (&
DRI 4-F AR A LR M B 1-28 TR T H 25

Fa) 2 ALL 4 22 355 i . = WAl ] R0 W RS g TS L A R 1Y
M B 32 2644

WA (R DPLERAER KM 4 Fi o FREW
PR ILE 8-1~8-4, HFR 9 MK 8 Al Al 45 &
RBI R 4 oy FHEBA B 4 MBI B & W0 1)
B, 1-ZZ2 M0 LS MAA B ALt & bk
1/2 WA 80 54 ) 1 DLy ek 4-5
RRACRIVK 1/1 ZAWHRAE FZEE K EGDMA
MRS XM E ST KA MAA 25,
ZM A TS5 MAA JE R 2/1 MESY.
IR T, LAIX 4 FBAR il 4 19 MMIP5 3838 i i X5
E R = Wl Y O RE BT Y E N E S e il
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Figure 8 Conformations of four molecularly imprinted pre-assembled clusters with maximum binding energy in system 3
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