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Interaction analysis of the curcumol and homo sapiens serum albumin
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Abstract : Recently, curcumol is one of the important new anti-tumor traditional Chinese medicine monomer. It can
help us to better understand the mechanism of drug’s action by analyzing the interaction between curcumol and
transporter-serum albumin. In this paper, we analyzed the molecular interaction between curcumol and human
serum albumin, as well as the characteristics in other closely related species by using multiple sequence analysis,
evolutionary relationship and molecular docking technique. The results showed that the active sites 11 and III
between curcumol and human serum albumins are surrounded by hydrophobic amino acids, which suggested that
intermolecular hydrophobic interaction plays a very important role. Their lowest binding energies are —7.22 kcal/
mol and —8.34 kcal/mol, respectively. Most of the amino acids in the active sites are conservative in other close
genetic species, such as Canis lupus, Ovine, Bos mutus and Bos Taurus. It is noticed that few changes occurred
between the amino acids with identical polarity. The conformation of the hydroxyl group in curcumol has the most
obvious variation in the active site compared with the optimal structure.
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Fig.1 Chemical structure of curcumol
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Table 1 Name and composition of serum albumin amino acid sequences from different sources

BAERRA A
75 EL N P55 K (aa) AFHLA
Bl {4 177 S S 4
1 Myotis davidii ELK25541.1 565 70 73 180 146 6.800
2 Camelus ferus EPY78247.1 1 100 126 173 343 322 5.211
Homo sapiens IMBO 585 83 98 204 142 5.785

4 Bos taurus AAN17824.1 607 86 99 198 157 5.992
5 Canis lupus BAC10663.1 608 83 98 211 148 5.541
6 Mus musculus CAD29888.1 608 76 90 200 170 5.903
7 Hymenolepis microstoma CDS26344.1 654 47 37 248 219 8.402
8 Echinococcus multilocularis CDS36508.1 636 43 34 255 199 8.395
9 Charadrius vociferus KGL94993.1 614 82 95 190 173 5.521
10 Tinamus guitatus KGL83504.1 614 83 97 193 154 6.008
11 Manacus vitellinus KFW85442.1 615 82 92 198 163 6.000
12 Pygoscelis adeliae KFW67675.1 614 82 94 186 168 5.535
13 Eurypyga helias KFV90964.1 615 81 93 192 175 5.525
14 Tyto alba KFV52665.1 615 81 97 191 170 5.385
15 Opisthocomus hoazin KFR12864.1 615 81 94 191 165 5.980
16 Nipponia nippon KFR00916.1 614 73 87 193 182 5.625
17 Phaethon lepturus KFQ78983.1 599 78 95 189 167 5.274
18 Mesitornis unicolor KFQ32777.1 620 80 94 189 172 5.714
19 Ovine 4LUF 583 82 100 190 144 5.667
20 Bos mutus ELR59595.1 607 86 99 198 157 5.992
21 Chelonia mydas EMP30485.1 1123 147 161 355 303 6.537
22 Aptenodytes forstert KFM07573.1 615 84 95 189 167 5.634
23 Corvus brachyrhynchos KFO057797.1 615 84 93 190 161 6.100
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Fig.2 Active sites between the curcumol and homo sapiens serum albumin
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Fig.4 Mutiple-alignment of homo sapiens serum albumin sequences at the active sites
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Fig.5 The molecular conformations of thecurcumol before (a) and after interacting with the homo sapiens serum albumin
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Table 2 The main structural parameters of the optimal curcumol and the ones

in active sites of the homo sapiens serum albumin.

E2 X I ZEE A I ZEE LA
B (A)

C1-C2 1.340 1.340 1.341
€21-020 1.431 1.430 1.431
030-C21 1.434 1.435 1.434
030-H31 0.951 0.951 0.951
€21-C25 1.559 1.560 1.559
(25-C27 1.562 1.562 1.562
(25-C32 1.573 1.574 1.574
C13-C19 1.550 1.550 1.550
C13-Cl15 1.553 1.553 1.552

B ()

€2-C1-C22 122.3 122.3 122.3
€22-C21-030 107.5 107.5 107.5
€22-C21-020 109.6 109.7 109.6
€21-030-H31 112.2 112.2 112.3
€21-020-C19 105.2 105.2 105.2
€21-025-C27 100.8 100.8 100.8
€21-025-C32 116.9 116.9 116.9
€25-032-C38 115.2 115.2 115.3
020-C19-C13 115.3 115.3 115.3
€19-C13-C15 117.0 117.0 117.1

ZIEAACe)
€2-C1-C22-C21 -143.90 -143.90 -143.90
€1-€22-C21-030 -167.30 -167.30 -167.30
€1-022-C21-020 -47.72 -47.72 -47.75
€1-C22-C21-C25 63.41 63.40 63.34
(€22-C21-030-H31 -60.05 139.80 102.90
€22-C21-025-C27 -75.90 ~75.94 -75.86
€22-C21-€25-C32 165.10 165.10 165.10
€21-(25-C27-C29 -16.63 -16.63 -16.64
€27-(25-C32-C38 ~165.80 ~146.80 156.40

C20-C19-C13-C15 -70.56 =70.57 -70.48
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Fig.6 The hydrophobieity profile of serum albumin sequences
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