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 Karamunting has been empirically used by the community in 
overcoming itching disorders due to fungi. Therefore the purpose of 
this study was to screen in silico the content of Karamunting against 
N-myristoyltranseferase protein. The method used in this study was 
In Silico screening using PLANTS docking and the materials used 
were thirteen compounds contained in Karamunting. The results of 
this study are docking scores from -123.628 to -77.3801 and residues 
that have similarities with native ligands when interacting with N-
myristoyltransferase, namely one to three amino acids, the predicted 
value using PASSonline ranges from 0.101 to 0.583. The conclusion 
of this study was obtained three compounds that have the potential 
as antifungals with the N-myristoyltransferase inhibitor mechanism, 
these compounds are α-tocopherol-quinone; α-tocopherol A; 
blumeatin. 
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INTRODUCTION  
Utilization ingredients natural as drug is Thing right can support health Public because own effect 
side low if compared with drug from ingredients chemistry . Study nutritious substances  as 
antifungal need conducted for find product new potential  for hinder or kill resistant fungi with 
affordable price that is with utilise ingredients nature . One  plants that have used by the 
community is plant karamunting , where in a manner empirical karamunting used by the people of 
Kalimantan in particular area upstream river middle for treatment itch itch consequence exists 
mold and allergies . One of the fungi that can causing disturbance this is Candida albicans. 

Karamunting is plant shrub that grows wild and abundant in the tropics such as Southeast 
Asian countries including Indonesia. Karamunting leaves is the most part utilized for treatment , 
by empirical leaf karamunting utilized the people of Kalimantan for treat wound infection 
consequence bacteria nor wound burn (Niah & Baharsyah, 2018) . The Dayak tribe uses the leaves 
for treat sick stomach and thrush (Pradityo et al., 2016) . Not only Public local in Indonesia, society 
local in Malaysia also take advantage the leaves for treat wounds , acne , hyperpigmentation of the 
skin , as well prevent formation network scar consequence wound smallpox (Zakaria et al., 2011) . 

https://creativecommons.org/licenses/by-nc/4.0/
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Studies of cell culture skin mice and humans show that damage skin consequence UV light 
involves formation species oxygen reactive (ROS) and decrease endogenous antioxidants . For 
minimize damage caused by ROS , skin own system defense experience ie enzyme antioxidants as 
catalase (CAT) and superoxide dismutase (SOD). Exposure UV rays and excessive oxidative stress 
due to ROS causing disturbance skin as aging premature and hyperpigmentation . Besides that 
well known that ROS plays role urgent in regulation proliferation melanocytes and melanogenesis, 
so mechanism work inhibiting antioxidants  reaction ROS chain capable lower regulation induced 
hyperpigmentation and melanogenesis UV rays (Kao et al., 2013) . Care main for prevent skin 
aging due to oxidative stress is usage sunblock or sunscreen products , meanwhile for care 
secondary is usage product containing  antioxidants (Dipahayu et al., 2014) . 

Metabolites contained secondary  in extract methanol karamunting including acids _ 
hexakosanoik , acid gallates , flavonoids, glycosides , phenols , triterpenes , tannins , saponins, and 
steroids (Joffry et al., 2012) . There is content compound phenols , flavonoids, saponins, and 
tannins suspected own activity as antifungal (Jeenkeawpieam, 2012) . Research that has been done 
is that the ethanol extract of 70 karamunting leaves is less effective at inhibiting C.albicans 
(Megawati, 2016). After fractionation, caramunting leaves have the ability to inhibit the growth of 
C. albicans (Indriani et al., 2019). Karamunting extract inhibits C. albicans through the mechanism 
of increasing neutrophils (Hmoteh et al., 2018). Karamunting extract besides having cytotoxic 
abilities, antioxidants also have antimicrobial (antibacterial and antifungal) abilities (Kusuma et al., 
2016).  This is what it becomes base thinking eSconducted study activity antifungal from 
compound karamunting . The protein that becomes the target of antifungals is N - 
myristoyltransferase . N -myristoyltransferase very important for growth vegetative and survival 
live C. albicans 

RESEARCH METHOD  
Material 

Equipment used in study this is a laptop with N3700 specifications , 2GB DDR3 and the 
software used are PLANTS (Korb et al., 2009) , discovery studio (Systèmes, 2020) and Chemaxon 
(ChemAxon, 2016) . Materials used in study this is protein with 1IYL code (Nichols et al., 2020) and 
compounds chemical contained  in karamunting . 

Methods 

Study this started with do N- myristoyltranseferase protein search in RCSB, after get the 
target protein then choose protein A chain with remove other protein chains and different ligands 
used . Complex between the native ligand and the N- myristoyltransferase protein used as the 
docking coordinate model for testing compound from karamunting . Next stage there make two 
dimensional structure from contained compounds  in karamunting use Chemaxon . Two 
dimensional structure next conformation made to 10 for the docking test. Besides do the docking 
for predict ability compound karamunting as an antifungal use PASSonline (Lagunin et al., 2000) . 

Data analysis 
Data analysis with count docking score of contained compounds  in karamunting 

compared with native ligands from the N - myristoyltransferase protein complex  with equal 

 

𝑖𝑛𝑑𝑒𝑥 =
Docking score compound 

𝐷𝑜𝑐𝑘𝑖𝑛𝑔 𝑠𝑐𝑜𝑟𝑒 𝑙𝑖𝑔𝑎𝑛𝑑 𝑛𝑎𝑡𝑖𝑣𝑒
𝑋100%  (1) 
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RESULTS AND DISCUSSIONS  
N -myristoyltransferase is monomeric enzymes that catalyze the transfer of myristic fatty acids 
from myristoyl -CoA to residue N-terminal glycine from various eukaryotic proteins and viruses. 
Genetic and biochemical studies has set that N -myristoyltransferase is an interesting target for 
drug antifungal . N -myristoyltransferase participate in diverse biological processes , incl cascade 
transduction signaling and apoptosis. Experiment genetics has set that the N - myristoyltransferase 
gene is very important for growth vegetative and survival live C. albicans and C. neoformans . N -
myristoyltransferase C. albicans has 451 residues amino acids, with identity 45% sequence in the 
enzyme human . Obvious difference  in specificity peptide-substrates between N -
myristoyltransferases fungals and humans has exploited , and N- myristoyltransferase has 
identified as a target for chemotherapy potential for agent antifungal (Sogabe et al., 2002) . 

Table 1. Results of docking 
Name docking score 

Native -127,031 
α-tocopherol-quinone -123,628 
Blumeatin -102,482 
methyl cinnamic -77.3801 
Myricetin -90.5462 
Naringenin -88.7371 
Quercetin -89.2406 
Rhodomyrtone -94.5339 
rhodomyrtosone B -91.4506 
rhodomyrtosone C -102,266 
tetrahydroxyflavanone -100,272 
α-tocopherol A -112,467 
verimol K -94.3968 
watsonianone A -80.7104 

 
Based on table 1. five scores doking highest is α-tocopherol-quinone (97%); Blumeatin 

(80%); rhodomyrtosone C (80%); tetrahydroxyflavanone (78%); α-tocopherol A (88%), value 
percent this is comparative to the native ligand with docking score -127.031, score the more 
negative this is show bond the more strong (Uzzaman et al., 2019) . This value obtained after 
conducted validation doking especially formerly to the native ligand, the RMSD value obtained is 
1.88 Å, the value below 2 Å , so fulfil condition validation and coordinates obtained _ could used 
for test compound from karamunting (Rodríguez et al., 1989) . The coordinates used is X:13.4146; 
Y: 47.7425 ; Z :-1.04137 with a radius of 13.2699 using a 2 Å cluster. 

Table 2. Residues involved interaction 
Name Residu 

 Hidrogen electrostatic hydrofobik 

Native LEU451;ASN392 LEU451 TYR225; TYR354; PHE339; PHE115  

 α-tocopherol- quinone TYR225;HIS227 - ASP110; TYR225; LEU394; 

 LEU415 ; ILE352; VAL390; LEU394;  
LEU415; LEU394; ILE111; ILE111;  

HIS227; HIS227; PHE240; PHE339; TYR354;  

Blumeatin TYR225; TYR335; LEU355; 
ASN392:ND2; CYS393 

LEU451 TYR225 

metil sinamat GLN226 TYR225 TYR354; LEU394 

myricetin GLN226; ASN392;:CYS393 - - 
naringenin TYR335; LEU355; CYS393; 

ASN392 

- TYR225; TYR354 

kuersetin ASN226; ASN392 - TYR225 
rhodomyrtone TYR107;TYR225;TYR354; 

ASN392 

- PHE240; PHE115; LEU350; ILE352; 

TYR225; PHE240; PHE339; TYR354  

rhodomyrtosone B - - LEU394; TYR225; PHE339; TYR354 
rhodomyrtosone C  TYR354;TYR225 - TYR225; VAL108; ILE111; PHE117; 

PHE240; PHE339;  
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tetrahydroxyflavanone TYR335:OH;TYR354:OH; 

LEU355:N;CYS393:CA 

- - 

α-tocopherol A  - - TYR225; TYR354; ILE352; LEU394;  
HIS227; HIS227; PHE339; TYR354 

verimol K ASN392;HIS227 - TYR225 

watsonianone A TYR107;TYR225;TYR225 - TYR225; PHE117; LEU394; PHE339 

 

Interacting residues  with the protein N - myristoyltransferase  served with table 2. Binding 
cite of N -myristoyltransferase   is LEU 451; ASN 392; TYR225; TYR354; PHE339 and PHE115. 
interacting residues with the Karamunting test ligand  next compared with residue bound with 
ligand native and seen the equation . Equality this  ranging from 1 to with 3 residues amino acids. 
The 3 highest ligands equality interacting residues _ is blumeatin , naringenin, rhodomyrtone, 
rhodomyrtosone C. blumeatin own the same residue ASN 392; LEU451 and TYR225. Naringenin 
has the same residue ASN392; TYR225 and TYR354. Rhodomyrtone has the same residue namely 
;TYR 225; ASN392 and TYR354. 

Tabel 3.Activity prediction 

Nama Pa Pi 

 α-tocopherol-quinone 0.454 0.039 

blumeatin 0.583 0.02 

metil sinamat 0.243 0.029 

myricetin 0.508 0.029 

naringenin 0.594 0.019 

kuersetin 0.49 0.032 

rhodomyrtone 0.104 0.055 

rhodomyrtosone B 0.109 0.098 

rhodomyrtosone C  0.101 0.07 

tetrahydroxyflavanone 0.593 0.019 

α-tocopherol A  0.372 0.056 

verimol K 0.396 0.05 

watsonianone A 0.215 0.091 

 

Based on table 3 using passonline value data obtained predict which Pa value is more of 3 
is α -tocopherol-quinone; blumeatin ; myricetin; naringenin; quercetin ; tetrahydroxyflavanone ; α-
tocopherol A; verimol K. More value of these 3 indicated compound this based on pattern 
similarity structure antifungal potentially will but not yet proven on a test basis, fine in vitro as 
well in vivo. If value not enough of 3 then compound the not enough potentially as an antifungal 
(Alam et al., 2016) . 

Based on the docking score , equation interacting residue  be compared with native ligand 
and online pass obtained three derived compounds  from potential karamunting as an N - 
myristoyltransferase inhibitor . the three ligands is α-tocopherol-quinone; α-tocopherol A and 
blumeatin . About interaction three dimensions Among all three ligands with N - 
myristoyltransferase could seen in figure 1 
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C 
Figure 1. Visualization three potential compounds _ as an N - myristoyltransferase inhibitor .  

Yellow color is a ligand. A α-tocopherol-quinone; B. α-tocopherol A; C. blumeatin 

Bluematin Besides found in Karamunting compound this works too isolated from Blumea 
balsamifera, compound this potentially in hinder increasing Blumea balsamifera and triglycerides 
from in heart (Xu et al., 1993) . Isolated bluematin  Dodonaea viscose have ability in lower blood fat 
after 8 day gift (Zhang et al., 2012) . Compound this is also found with Vitex agnus-castus with 
own activity in inhibit GLUT4 which plays a role in  blood sugar regulation (Chen et al., 2011) . α-
tocopherol-quinone and α-tocopherol are antioxidants which late in the fat involved in overcome 
lipid peroxidase in development disease disturbance kidney chronic , besides that compound this 
role in resolve inflammation , immune system disorders and disease cardiovascular (Galli et al., 
2022) . 

CONCLUSION  
Based on in silico antifungal screening with N -myristoyltransferase targets to contained 
compounds in karamunting obtained three potential compounds , compounds  compound this is 
α-tocopherol-quinone; α-tocopherol A ; blumeatin ; with indicators of docking scores above 80% 
against native ligands and predictions activity use PASSonline above 0.3. So that these three 
compounds can be used as a reference for further research, either in vitro or in vivo in preclinical 
tests on the antifungal C.albicans, because an in silico screening process has been carried out, so 
further research is not carried out on all the compounds contained in caramunting. 
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