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Abstract—East Indonesia has abundant natural resources, 

one of which is sea cucumber. This organism has anticancer 

activity but it has not been explored further. Based on the 

database of Traditional Chinese Pharmacology System, it has 

586 compounds. Thirty-seven of these compounds have 

molecular weight similar to taxol, an anticancer agent. This 

study confirms the anticancer activity of the compounds in 

silico. Target proteins, its natives, and the 37 compounds were 

prepared to be suitable to PLANTS software. Molecular 

docking for these chemicals was performed by PLANTS. The 

results were analyzed and visualized through PyMOL-PLIP 

adopting mass center and best radius sphere of native ligands 

from previous studies. The percentage of the ligand tests that 

have best PLANTS score compared to the natives of 5ocu, 

5oam, and 5ogc were 73.0; 56.8; and 8.1%, respectively. 

Compound named HPC-3-B has the lowest score, -127 to -106 

kcal/mol in all treatment conditions. Other compounds which 

have low score are CEG-3, kalsigerosida-D1, kukumariosida-

A3_3, pseudostikoposida-B, holothurin-B2, and psolusosida-B 

with PLANTS score of -128.5-(-104,5), -111.9, -111.3, -102.3, -

101.1, and -99.8 kcal/mol, respectively. The results of this study 

confirm that the several compounds in sea cucumber have 

potential as anticancer agents. 

Keywords— Human Kinesin-8 Protein, PLANTS, Sea 

cucumber, TAXOL. 

I. INTRODUCTION 

In 2015, national businesses in the fields of agriculture, 

forestry and fisheries had the second largest growth rate 

(5.09%) after financial and insurance services (7.03%). 

Contributions in the fields of agriculture, forestry and 

fisheries are also the second largest (close to 15%) with a 

value of 434 billion rupiah of the total national Gross 

Domestic Product in the third quarter of the same year [1]. 

Sea cucumbers are reported to be one of the fishery 

commodities that spread in 20 coastal areas, and most are in 

Eastern Indonesia such as Sulawesi, Maluku, Bali, Lombok, 

East Papua, Nusa Tenggara Timur (NTT), and Nusa 

Tenggara Barat (NTB) [2]. Dompu, Bima, and NTB have the 

potential to produce 350 tons sea cucumber per year [3]. 

South Sulawesi has a large sea cucumber export value in 

2007 of $ 15 million which was 1/6 lower than that of in 

2004 ($ 94 million) due to lack of government attention to its 

conservation efforts [4]. 

The potential of sea cucumber biological activity is still 

minimally explored. Ruiz-Torres et al. (2017) reported that 

sea cucumbers have anticancer activity against P388, A549, 

MKN-28, HCT-116 and MCF-7 cells. The compound 

thought to be responsible for the activity is glycosylated 

triterpene [5]. Razi et al (2018) found that sea cucumbers 

have bioactive compounds against hepatocellular carcinoma 

[6]. Virtual screening of the chemical compounds in sea 

cucumbers indicates the potential to proceed to laboratory 

testing stages [7]. Paclitaxel or taxol is a unique anticancer 

compound because it does not meet Lipinski's rules like 

other potential ligands. Based on the database of Traditional 

Chinese Pharmacology System (TCMSP), sea cucumbers 

contain 586 compounds. Thirty-seven of these compounds 

have molecular weight (between 750-1000 amu) similar to 

taxol, an anticancer agent [8]. This study confirms the 

anticancer activity of the compounds in silico. 

II. METHODS 

The thirty-seven of sea cucumber molecules was 

converted from their original form (pictures) to supported 

files for PLANTS and adjusted to their original structures by 

online OSRA [9]. Target proteins which are obtained from 

PDB database [10], their natives, and the selected 

compounds were prepared to be suitable to PLANTS [11] 

software using Chimera [12]. Molecular docking for these 

chemicals were performed by PLANTS. The results were 

analyzed and visualized through PyMOL-PLIP [13-14] 

adopting mass center and best radius sphere of native ligands 

from previous studies [15]. 

III. RESULTS 

The percentage of the thirty-seven ligand tests that have 

best PLANTS score compared to the natives of 5ocu, 5oam, 

and 5ogc were 73.0; 56.8; and 8.1%, respectively (Figure 2). 

Previous studies recommend to use the results of the 5ogc 

target protein because it has a larger, deeper and 

representative binding site pocket volume with a greater 

amount of residue involved in molecular docking [15]. 

Furthermore, the PLANTS score from the native has a better 

value than the PLANTS score native of other two target 

proteins. 
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Figure 1. PLANTS score of sea cucumber’s selected compounds 

against natives’ molecule of target protein using the biggest grid-

sphere radius. 

Figure 1 shows that the highest rank PLANTS score of 

each protein has lower value than figure 2 presented which 

using the best grid-sphere radius. It was also appear in the 

lowest grid-sphere radius (Figure 3). This confirms that the 

validation of the virtual ligand-protein interaction space 

needs to be done to obtain the PLANTS radius number 

(sphere) or the value of the x, y, z gridbox other docking 

software. 

 

Figure 2. PLANTS score of sea cucumber’s selected compounds 

against natives’ molecule of target protein using the best grid-sphere 

radius. 

Compound named HPC-3-B has the lowest score, -127 to 

-106 kcal/mol in all treatment conditions. This compound 

has a number of bonds that can be rotated more so that the 

high level of flexibility during molecular docking is useful 

for adjusting the space of the target protein binding site 

pocket. Figure 4 shows the 3-dimensional position of HPC-

3-B to the target protein. 

 

Figure 3. PLANTS score of sea cucumber’s selected compounds 

against natives’ molecule of target protein using the lowest grid-

sphere radius. 

 

Figure 4. The results of the calculation of ligand-protein interaction 

using PLIP (left) and 3-dimensional visualization of HPC-3-B 

ligands on the target protein 5ogc (right). 

The HPC-3-B molecule has hydrogen bonding 

interactions with THR273 and ARG275 residues. The last 

residue was also observed to have hydrogen bonds with 

calcigeroside-D1 ligands in addition to SER277 residues. 

The two ligands have the same hydrophobic interaction with 

residues GLN279 and LEU360. 

Other compounds which have low score are CEG-3, 

calsigerosides-D1, cucumariosides-A3_3, pseudostichopo-

side-B, holothurin-B2, and psolusoside-B with PLANTS 

score of -128.5-(-104,5), -111.9, -111.3, -102.3, -101.1, and -

99.8 kcal/mol, respectively (Figure 1-3). 

 

IV. CONCLUSION 

The results of this study confirm that the several 

compounds in sea cucumber have potential as anticancer 

agents. 
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