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F1 BEBRNET LR

BTFFS  RTA X (A) Y (A) Z(A)
1 C. 2.336 0.701 0.850
2 c 1.691 -0.306 -0.101
3 C 0.192 -0.276 0.074
4 C -0.586 0.596 ~0.697
5 C -1.976 0.623 —0.534
6 C -2.589 -0.221 0.400
7 C -1.811 -1.093 1.171
8 C -0.420 -1.120 1.008
9 o) -3.949 -0.194 0.559
10 N 1.825 2.073 0.544
11 C 3.835 0.672 0.675
12 0 4.554 0.385 1.618
13 o) 4.348 0.945 -0.455
14 H -0.113 1.247 -1.418
15 H ~2.576 1.296 -1.129
16 H —2.283 —1.744 1.891
17 H 0.180 -1.793 1.603
18 H 1.942 -0.047 -1.128
19 H 2.063 -1.304 0.122
20 H -4.216 -0.832 1.238
21 H 2.085 0.442 1.877
22 H 2.262 2755 1.188
23 H 0.797 2.093 0.664
24 H 2.063 2.319 -0.433
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R2 TANKGFRIRARZE LR

FE o RT X (A) Y (A) Z(A)
25-0 6.9316 0.6092 0.3139
1 26-H 6.2774 0.8179 —0.3530
27-H 6.4206 0.4245 1.1019
28-0 3.2548 42579 2.2615
2 29-H 42058 43218 2.3490
30-H 2.9221 5.0580 2.6681
31-0 -0.9465 2.5825 1.2455
3 32-H -1.7116 2.0135 1.1610
33-H -1.0358 2.9774 2.1128
34-0 2.3577 1.6503 —2.3671
4 35-H 3.2786 1.4581 —2.1907
36-H 2.2554 1.4937 -3.3059
37-0 ~4.3609 0.6482 —2.1671
5 38-H -5.1996 0.6514 ~2.6284
39-H —4.5434 0.2016 ~1.3404
40-0 —4.1171 ~1.6460 3.0820
6 41-H -4.3917 ~2.5490 2.9223
42-H —4.1819 -1.5397 4.0310
43-0 2.3492 -1.5766 2.9566
7 44-H 2.9875 —0.9647 3.3230
45-H 2.2382 —2.2425 3.6352

B WA TAERNE— DR, B KDT5AE
H—A M. WRREEA AT A b AR B
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ARG HATB BN pa(r). (i) HIFERIIEIR. 8
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10 5 HREMIIEIR, HAAWS. 3£ 3 4 T 1K T
YT WA R PR T BT 10 A S HL A 1Y BE LA
Mulliken 43477 {E (77 J& 5X).

2.3 [ TEHIOK Sy T3

A TR R R i KT KoarFrp
AURF RO E LA T, PSSR T 2 i
1 ANIEHfr. R A AR 7 A% o o (S s fu) o B,
BT E R ER T A5 K. A A A YA
TR RY, HEBAE 7 AT F SRR A BT
N IEAT BIFRIRE R, T X 2 B & R 10 2 — A~ A1
WA T AR N AR R 15

T R 02 Tyr+7TH,0 2480 H i A ik
HARMEE R IF AR Tyr+7dipole RGERFHEIEA AT
BRARE, PO RGOSR THRE . BT
A XA —RE. 5346, RIS QBT R AESR

3 KGFETHERNTIRESHEHY

A e 5
REZ) AELE (Ry) C o] H
s p s p s p s p
50 -0.1036 —-0.3586 0.3127 1.5914 —-0.0066 0.0428 0.0810 -0.6710 0.0082
49 -0.1157 -0.6063 0.4684 2.3193 0.4618 0.0496 0.0037 -1.7097 0.0133
PLE ok o i 25
48 -0.3649 -0.0172 0.0254 0.0167 -0.0141 0.0259 0.9624 0.0008 0.0002
47 -0.3749 —-0.0287 -0.0327 0.0209 -0.0111 0.0996 0.9387 0.0132 0.0002
46 —-0.4028 0.0496 0.5552 0.0068 0.0088 —-0.0341 0.4001 0.0108 0.0029
45 -0.4313 0.0916 0.4144 0.0155 0.0026 —0.0637 0.5319 0.0055 0.0022
44 -0.4662 —-0.0311 0.9842 0.0494 -0.0029 -0.0017 0.0053 -0.0099 0.0069
43 -0.5937 -0.0612 0.6077 0.0135 0.0309 0.0117 0.3336 0.0590 0.0049
42 —0.6333 -0.0521 0.5230 0.0875 0.0029 —-0.0050 0.4361 0.0054 0.0023
41 -0.6617 0.0451 0.5353 —-0.0076 -0.0016 —-0.0026 0.1210 0.3048 0.0057
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7 MBI IR FL T AR E N 0.5e, IETH
i FERS K L = 0.5858 A, Jf HIEEAZE. BAPE
T E . S8 H IR, BRI AT
ZE BTN 2.0137x107° FREE T 1.2347x107°. [H
B, SR — A A S S RURBERL T 7K 3 R I 22
FRHLFEEFIAIRER. R 4 45T 7 MENF AR AR
LR AR AR, 18 2 b Tyr+7dipole (1925 [H] 45 K71
BE. RS HEMEFHTREARIOKE T 10 468
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ACT =
N

YA AEAE K Mulliken 3 HHE (76 FE50).

JUTH4Ek, CAVFZ SCERUHIS T Qi el FH 5 H A
BRI W A, X2 TAES A A O IR RR
JE. M3 http://www.Isbu.ac.uk/water/models.html 4}
BT 23 MOKEBEAL, FEHH 1200 225 AH 5 SCHK.
Guillot 7ESCHK[67]H N T 46 FhAS [a] ) 7K i Wi A
Y07 550 — 77 41 [v0] 42 146 1 3 o o5 P i A5 R 7 5
T 5 3% L S 7K RV S5 TR AN AR AR . TR i
AR I R O AT 2 PP AT 3
FL o] K VA AR : TIPAP-FQ!*8M SPC® 71 DL K f bt
¥ BRI RR, BRI 3 HUfTBI AR AR 4
P A B~ B A 1) 445 2R CRH G ) DR A LA B SC 8
TR AT, AT EW AL (D) FRATFA
FIRA 3 — A 3 1 K WS R, X — A
B T) . FRATT AR 3 — A BT K O R

Fa BERTEAERERLR

FE HEE X (A) Y (A) ZA)
~1.160 6.9316 0.6092 0.3139
! 1.160 6.3490 0.6212 0.3745
—0.700 3.2548 4.2579 2.2615
z 0.700 3.5640 4.6899 2.5086
3 —0.745 —0.9465 2.5825 1.2455
0.745 -1.3737 2.4955 1.6369
4 -1.255 23577 1.6503 23671
1.255 2.7670 1.4759 —2.7483
s -0.905 —4.3609 0.6482 -2.1671
0.905 -4.8715 0.4265 —1.9844
. —0.410 —4.1171 ~1.6460 3.0820
0.410 —4.2868 —2.0443 3.4767
; —0.480 2.3492 -1.5766 2.9566
0.480 2.6129 ~1.6036 3.4791

B 2 Tyr+7dipoles %452 [R5 H &
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Simulation of the effect of water on the electronic structure of tyrosine
by dipoles

WU LiHua & ZHENG HaoPing

Physics Department, Tongji University, Shanghai 200092, China

It is necessary to construct a simple, easy-to-use equivalent potential of water for the electronic structure of protein in order to calculate
the electronic structures of proteins in solution more reliably. The first-principles, all-electron, ab initio calculations have been
performed to simulate the effect of water on the electronic structure of tyrosine (Tyr). The process involved three steps: firstly, search
for the minimum-energy configuration of the system Tyr+7H,0; secondly, calculate the electronic structure of Tyr with the potential
of water molecules via the self-consistent cluster-embedding (SCCE) method; finally, simulate the effect of water on Tyr by dipoles.
The results show that the major effect of water on the electronic structure of Tyr is to lower the eigenvalues of two orbitals by about
0.0158 Ry on average, and to raise the other six eigenvalues by about 0.0302 Ry on average. The effect of water on the electronic
structure of Tyr can be well simulated by dipoles.

tyrosine, electronic structure, water, equivalent potential, self-consistent cluster-embedding calculation
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