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AA HONO, LUMO, HOMO,,  LUMO,,
W -8.60626 -0.15500 -8.52353 0.69157
F-9.67373 0.15950  -9.86785 0.03338
L -9.68971 0.95372 -10.02582 0.70074
| -9.80068 0.75619 -10.05132 0.67976
Y -9.13843 0.18665  -9.35144 0.62414
M -8.91929 0.34053  -9.75220  0.67088
V. -9.84270 1.01976 -10.12992  0.66379
P -0.48189 -0.78396 -10.08219 0.62857
C -9.42754 0.07655  -9.98585 0.03814
A -9.86313 0.97338 -10.08520 0.70477
H -9.55046 0.34285  -9.53103 0.57786
T -9.88338 0.82150 -10.15195 0.62286
0 -9.95233  0.58996  -9.90731  0.64603
G -9.86635 0.88203 -10.09086 0.82284
E -9.63040 1.09891 -10.14333  0.61992
S -9.99376  0.65398 -10.12066 0.72547
R -9.30133 0.85298  -9.58691 0.51582
N -9.85043 0.84105  -9.78686 0.75452
K -9.63040 1.09891 -10.14333  0.61992
D -10.04318  0.67500 -10.29043 0.65310
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AA HONO, LUNO, HOMO,,  LUMO,
W -8.54509 0.16808  -8.75470  0.20503
F -0.84916 0.00254  -9.77980  0.01572
L -10.45796 0.67994 -10.51471  0.73728
| -10.35268 0.83190 -10.36533  0.77849
Y -9.17704 0.14184  -9.29317  0.03012
M -9.31603 0.50397  -9.40269  0.48608
V -10.44759  0.74134 -10.44188  0.66910
P -10.20935 0.73821 -10.19920  0.76908
C -9.14559 0.59868  -9.86885  0.46121
A -10.56463 0.86480 -10.38054  0.78754
H -8.54599 0.55554  -9.31679  0.61788
T -10.36205 1.02432 -10.41915 0. 69006
O -10.57146  0.75555 -10.40345  0.54747
G -10.43146 0.83598 -10.41708  0.87516
E -10.34969 0.46756 -10.42276  0.75316
S -10.59339  0.86646 —-10.43436  0.73980
R -9.49223 0.90548  -9.80869  0.62759
N -10.50820 0.57097  10.48000  0.79981
K -9.89553 0.84605 -10.28055  0.60859
D -10.87822 0.50007 -10.70717  0.76036
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-8.48555 0.06131  -8.51136 -0.18006
-9.46430 -0.05317  -9.53029 -0.28259
-9.93967 -0.04284 -10.10878 -0.25014
-9.92473 -0.03423 -10.09354 -0.24212
-8.99415 -0.10732  -9.09753 -0.30163
-8.99500 -0.12445  -9.25399 -0.32625
-9.89386 0.02725 -10.15843 -0.27887
-9.71583 0.13283  -9.89971 -0.28703
-9.65090 -0.22363  -9.89492 -0.35490
.12239  0.60231  -10.29951 -0.29617
-9.21278 0.49152  -9.25216 -0.10562
-9.96704 -0.23881 -10.14607 -0.42096
-10.22492 -0.16465 -10.35803 -0.40813
-10.10900 -0.04954 -10.29447 0.82816
-10.25120 -0.27122 -10.36606 -0.46827
-10.05103 -0.23192  -10.32992 -0.47087
-9.48560 -0.16067  -9.63406 -0.28290
-10.02917 -0.10610  -10.42770 -0.47021
-9.49569 -0.11098  -9.70134 -0.28352
-10.41575 -0.38713  -10.44806 -0.49293
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] Bk -0.20871 008273  -0.02581 0.03695 0.84747 -0.24137

F Bk 0.06936 -0.19412  -0.06599 001318  -0.12621 -0.22942

L Bk -0.05675 -033611  -0.16911 005734  -0.25298 -0.20730
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Y FK () -0.11613 -021301  -0.10338 -0.11172 043749 -0.19431

M BokiE -0.08666 -083291  -0.25899 -0.01789 0.33035 -0.20180

v Bk 0.00571 -028722  -0.26457 -007224  -0.35597 -0.30612

P BktE 0.01015 -060030  —0.18388 0.03087 1.41253 -0.41986
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A Bk 0.18409 -022207  -0.17712 -007726  -0.26861 -0.89848

H BUKHEGEE -0.77080 001943  -0.03938 0.06234 0.23501 -0.59714

T FUK () -0.05710 -026857  —0.17903 -033426  -0.19864 -0.18215

Q FK () 0.16801 0.04502  -0.13311 -0.20808 0.05607 -0.24348
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Amino acid. Hydrophobicity

ab L K&D WeW  H&H Bl
Tro W 257 -0.90 1.8 0.30 0.878
Phe F 2. 64 2.80 1.13 -0.32 1.000
Leu L 3.29 3.80 0.56 -0.55 0.943
lle | 3. 64 4.50 0.31 -0.60 0.943
Tyr Y 457 -1.30 0.94 0.68 0.880
Met M 6.57 1.90 0.23 -0.10 0.738
Val V 7.50 4.20 -0.07 -0.31 0.825
Pro P 7.57 -1.60 -0.45 2.23 0.711
Cys C 8.29 250 0.24 -0.13 0.680
Ala A 12.07 1.80 -0.17 0.11 0.616
His H 1279 -3.20 -0.96 2.06 0.165
Thr T 13.64 -0.70 -0.14  0.52 0.450
GIn @ 1436 -3.50 -0.58 2.36 0.251
Gly G 14.79 -0.40 -0.01 0.74 0.501
Glu E 14.79 -3.50 -2.02 2.68 0.043
Ser S 14.93 -0.80 -0.13 0.84 0.359
Arg R 1593 -4.50 -0.81 2.58 0.000
Asn N 16.14 -3.50 -0.42 2.05 0.236
Lys K 16.21 -3.90 -0.99 2.71 0.283
Asp D 16.29 -3.40 -1.23 3.49 0.028
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Investigation of Relationship between Hydrophobicity and Orbital
Energy of Amino acids by Quantum Chemical Calculation

Yoshiyuki FUKAZAWA, Hisashi FUJII, Yoshihito KAMIMOTO
and Ken YOSHIOKA

We investigated the relationship between hydrophobicity and orbital energy of amino acids. The
orbital energies of HOMO and LUMO of twenty amino acids were calculated in vacuo and water
respectively. The methods used were AM1, PM3 and PM5 of the semi-empirical molecular orbital
calculation software, which was MOPAC. The correlation coefficient of the energy of HOMO between
AM1 and PM5 was larger than that between AM1 and PM3. However, there was no correlation
between AM1 and PM5 for the energy of LUMO. The correlation between hydrophobicity and the
orbital energy of HOMO for all of the amino acids was investigated. There was no correlation
between hydrophobicity and the energy of LUMO. The correlation coefficient between
hydrophobicity and the energy of HOMO that was calculated in water by the PM5 method was
higher than the others.
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