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Marine compounds screening for mortalin-p53 binding
inhibitor with potential as anti-cancer

Teresa Liliana Wargasetia! and Nashi Widodo?

Faculty of Medicine, Universitas Kristen Maranatha (Maranatha Christian
University], JI. Prof. Drg. Suria Sumantri MPH No. 65 Bandung 40164 Indonesia,
ZBiology Department, Faculty of Mathematics and Natural Sciences, The University of
Brawijaya, JI. Veteran Malang 65145 Indonesia
E-mail: Teresa.lw@med.maranatha.edu

Cancer is the second leading cause of death worldwide. High
toxicity and side-effects of some cancer chemotherapy drugs increase the
demand for new anti-cancer drugs from natural products. In recent years,
attention has been devoted to searching for anti-cancer agents from marine
natural products, Mortalin/mtHsp70, a stress response protein, has been
reported to contribute to the process of carcinogenesis by several ways

including inhibition of the transcriptional activation of p53.! In this study,
we used computational molecular docking as a tool to find compounds
that have potential as anti-cancer by inhibiting the binding between
mortalin and p53.

Marine compounds data was taken from the nuBBE database.? To
know the anti-cancer potential of the compounds from the database,
docking mortalin to the p53 binding domain of the compounds were
performed using the Vinaautodock algorithm with pyrx software. The
potential inhibition of the binding of mortalin with p53 by the active
compounds were analyzed by affinity binding between mortalin and the
p53 binding domain of active compound ligands, also by a similarity
between the position of mortalin-active compound ligand bindings with
mortalin-withanone binding as a positive control. Proteins were visualized
with discorystudio software.

The binding affinity between mortalin and ligand from 25 marine
active compounds were between a range of -4 to -6,7 kcal/mol. Based on
the high binding affinity between mortalin and p53 binding domain of
active compound ligands and their binding position compared with a
control, it is predicted that compounds that have potential to inhibit the
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binding between p53 and mortalin are 1-(5,7-dihydroxy-2,2-
dimethylchroman-6-yl)-3-(1,1,4a-trimethyl-2,3,4,4a,9a hexahydro-1H-
xanthen-7-yl)  propan-1-one, 20a-3-hydroxy-2-oxo-24-nor-friedela-1-
10,3,5,7 tetraen -carboxylic acid-29-methylester (Pristimerin) and 5-
hydroxy-N-methylseverifoline.

[1] Yun C. O, Bhargava P,, Na Y., Lee ]. S, Ryu ], Kaul S. C.,, Wadhwa R. Sci. Rep,,
2016,7,4.

[2] Valli M, dos Santos R. N, Figueira L. D., Nakajima C. H, Castro-Gamboa I,
Andricopulo A. D., Bolzani V. S. J. Nat Prod., 2013, 76, 439-444.
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Marine Compound Screening for Mortalin-p53 Binding Inhibitor with Potential as Anti-cancer

Teresa Liliana Wargasetia', Nashi Widodo?

'Faculty of Medicine, Universitas Kristen Maranatha (Maranatha Christian University) Bandung Indonesia

‘Biology Department, Faculty of Mathematics and Natural Sciences, The University of Brawijaya Malang Indonesia
Introduction
Cancer is the second leading cause of death worldwide. High toxicity and side-effects of some cancer chemotherapy drugs increase the demand for new anti-cancer drugs from
natural products. In recent years, attention has been devoted to searching for anti-cancer agents from marine natural products. Mortalin/mtHsp70, a stress response protein, has
been reported to contribute to the process of carcinogenesis by several ways including inhibition of the transcriptional activation of p53.1 In this study, we used computational mo-
lecular docking as a tool to find compounds that have potential as anti-cancer by inhibiting the binding between mortalin and p53.
Material and Methods
Marine compounds data was taken from the nuBBE database.2 To know the anti-cancer potential of the compounds from the database, docking mortalin to the p53 binding domain of
the compounds were performed using the Vinaautodock algorithm with pyrx software. The potential inhibition of the binding of mortalin with p53 by the active compounds were
analyzed by affinity binding between mortalin and the p53 binding domain of active compound ligands, also by a similarity between the position of mortalin-active compound ligand
bindings with mortalin-withanone binding as a positive control. Proteins were visualized with discorystudio software.

Results

Figure 1. Mortalin structure has two domains, the small part (left) has a p53 Figure 2. The binding position between mortalin & ligand of marine compound potentially
binding domain (red circle), which is used for screening active compounds that can inhibiting p53 binding with mortalin. Mortalin (macrostructure) binds to NuBEE 1208 (A),
block the mortalin bond with p53 (A). Illustration of mortalin binds to p53 so that NuBEE 87 (B), NuBEE1485 (C), withanone (D). All marine compounds bind to the same
p53 can not enter the nucleus to activate apoptosis and cell cycle arrest (B). binding site as the +control (withanone). Mortaline is visualized in cartoon (top panel) and

f bott 1).
Table 1. The binding affinity between mortalin & marine active compound ligands surface (bottom panel,

Table 2. Compounds that have potential to inhibit the binding between p53 and mortalin,

Binding Affin- Binding Affinity _ _

No Ligand ity (kcal/mol) No Ligand (kcal/mol) based on docklng analy51s.

Withanone
01 (+ control) 79 14 nubbe 423 4.9 No NuBBE ID Molecule name Molecule structure
02 nubbe_1208 6.7 15 nubbe_138 43 1 1208 1-(5,7-dihydroxy-2,2-dimethylchroman-6-yl)-3-
03 nubbe_87 -6.7 16 nubbe_627 -4.5 (1,1,4a-trimethyl-2,3,4,4a,9a-hexahydro-1H-
04 nubbe 1485 6.6 17 nubbe 629 4.5 xanthen-7-yl)propan-1-one
05 nubbe_ 1483 -6.4 18 nubbe_ 1690 -4.4
06 nubbe_1415 -6.2 19 nubbe_55 4.4 2 87 Pristimerin; 20a-3-hydroxy-2-oxo-24-nor-friedela
07 nubbe 1484 -6.0 20 nubbe 631 4.4 -1-10,3,5,7-tetraen-carboxylic acid-29-
08  nubbe 152 5.9 21 nubbe 424 4.3 methylester
09 nubbe_514 -3 22 nubbe_425 4.3 3 1485 5-hydroxy-N-methylseverifoline
10 nubbe 149 5.2 23 nubbe 43 4.3
11 nubbe 1476 -5.1 24  nubbe 628 -4.3
12 nubbe 150 -5.1 25 nubbe 630 -4.2
13 nubbe 151 -5.0 26 nubbe 1691 -4.0

Conclusion

The binding affinity between mortalin and ligand from 25 marine active compounds were between a range of -4 to -6,7 kcal/mol. Based on the high binding affinity between mortalin
and p53 binding domain of active compound ligands and their binding position compared with a control, it is predicted that compounds that have potential to inhibit the binding
between p53 and mortalin are 1-(5,7-dihydroxy-2,2-dimethylchroman-6-yl)-3-(1,1,4a-trimethyl-2,3,4,4a,9a hexahydro-1H-xanthen-7-yl) propan-1-one, 20a-3-hydroxy-2-o0xo-24-nor
-friedela-1-10,3,5,7 tetraen -carboxylic acid-29-methylester (Pristimerin) and 5-hydroxy-N-methylseverifoline.

Ref:
[1] Yun CO, Bhargava P, Na Y, Lee JS, Ryu ], Kaul SC, Wadhwa R, Relevance of mortalin to cancer cell stemness and cancer therapy, Scientific Reports, 2016, 7:4.

|2] Valli M, dos Santos RN, Figueira LD, Nakajima CH, Castro-Gamboa I, Andricopulo AD, Bolzani VS, Development of a natural products database from the biodiversity of Brazil. ] Nat Prod, 2013, 76 (3), 439-444.



