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5. ANGGARAN

Rencana anggaran biaya penelitian mengacu pada PMK yang berlaku dengan besaran minimum dan 
maksimum sebagaimana diatur pada buku Panduan Penelitian dan Pengabdian kepada Masyarakat Edisi 
12.

Total RAB 3 Tahun Rp. 1,274,850,000

Tahun 1 Total Rp. 419,950,000

Jenis 
Pembelanjaan

Komponen Item Satuan Vol.
Biaya 

Satuan
Total

Bahan
Bahan Penelitian 
(Habis Pakai)

Consumable, 
solvents, 
media, 
biological kit, 
several items 
for isolation of 
compounds, 
HPLC 
preparative 
coloums (C18, 
C8 and Hilic 1 
each with a 
size range from 
50-100 mg 
extract size)

set 1 201,576,000 201,576,000

expenses of the 
indo team to do 
exploration 
sample (plant) 

Pengumpulan 
Data

FGD persiapan 
penelitian

set 1 36,955,600 36,955,600



Jenis 
Pembelanjaan

Komponen Item Satuan Vol.
Biaya 

Satuan
Total

in several 
location in 
Indonesia (we 
plan to explore 
5 location to 
collect plants 
material)

Pengumpulan 
Data

HR Pembantu Peneliti

personal cost 
PhD student 
who will work in 
partner lab in 
Czech

month 6 13,438,400 80,630,400

Pengumpulan 
Data

HR 
Sekretariat/Administrasi 
Peneliti

reportsand DHL 
service if 
necessary for 
material 
exchange 
among all 
participating 
countries

set 1 33,596,000 33,596,000

Pengumpulan 
Data

Transport

expenses of the 
Ino team 
members 
(travel costs, 
living 
expenses, visa 
if applicable) for 
traveling to the 
first common 
meeting held in 
October 2020 
in Prague ( 4 
days of meeting 
plus 2 days for 
transpost

person 3 16,798,000 50,394,000

Pengumpulan 
Data

Tiket

the expenses 
(flight economy 
class and visa 
cost)

set 1 16,798,000 16,798,000

 
Tahun 2 Total Rp. 419,950,000

Jenis 
Pembelanjaan

Komponen Item Satuan Vol.
Biaya 

Satuan
Total

equipment and 
consumable 
cost for research 
activity (kit for 
bioassay, media 
culture, 
consumable, 
animals, protein 
targeteds, DNA, 
glassware, 
solvents) and for 
sample 
collection and 

Bahan
Bahan Penelitian 
(Habis Pakai)

set 1 201,576,000 201,576,000



Jenis 
Pembelanjaan

Komponen Item Satuan Vol.
Biaya 

Satuan
Total

identification

Pengumpulan 
Data

HR Pembantu Peneliti

personal cost 
PhD student 
who will work in 
partner lab in 
Czech

month 6 13,438,400 80,630,400

Pengumpulan 
Data

HR Pembantu Peneliti

personal cost for 
research who 
will work in Thai 
partner

month 6 5,039,400 30,236,400

Pengumpulan 
Data

HR 
Sekretariat/Administrasi 
Peneliti

reportsand DHL 
service if 
necessary for 
material 
exchange 
among all 
participating 
countries and 
maintenence

set 1 47,034,400 47,034,400

Pengumpulan 
Data

Transport

travel expenses 
for exchange 
visiting student 
to 
Czech/Indonesia

person 2 13,438,400 26,876,800

Pengumpulan 
Data

Transport

travel expenses 
for exchange 
visiting student 
to thai

person 2 3,359,600 6,719,200

Pengumpulan 
Data

Transport

travel expenses 
for second year 
mid term 
progress report 
visits to Prague

person 2 13,438,400 26,876,800

 
Tahun 3 Total Rp. 434,950,000

Jenis 
Pembelanjaan

Komponen Item Satuan Vol.
Biaya 

Satuan
Total

Bahan

Bahan 
Penelitian 
(Habis 
Pakai)

equipment and 
consumable, solvents, 
media, biological kits, 
animals (normal and 
infected animals) 
standard drugs, HPLC 
and LCMS solvents, 
glassware and other 
research items

set 1 201,576,000 201,576,000

Pengumpulan 
Data

HR 
Pembantu 
Peneliti

personal cost PhD 
student who will work in 
partner lab in Czech

month 6 13,438,400 80,630,400

Pengumpulan 
Data

HR 
Pembantu 
Peneliti

personal costs for 
researcher who will 
work in Thai partner

month 6 5,039,400 30,236,400



Jenis 
Pembelanjaan

Komponen Item Satuan Vol.
Biaya 

Satuan
Total

Pengumpulan 
Data

Transport

cover expenses of the 
team members meeting 
progress report and 
symposium in Jakarta

set 1 98,990,000 98,990,000

Pelaporan, 
Luaran Wajib, 
dan Luaran 
Tambahan

Luaran KI 
(paten, hak 
cipta dll)

cost such as reports, 
patent services and 
open access publication 
fee

set 1 23,517,200 23,517,200



RINGKASAN 

The current antibiotic crisis represents a global problem of fundamental importance. Humankind 

faces the threat that infectious diseases will once again become the leading cause of death 

worldwide within one generation. The overall motivation of the project is to combat infections 

including those caused by multi-drug resistant (MDR) species to last-resort drugs (antibiotics and 

antiparasitics). We will focus on both, health care associated infections (HaI) as Staphylococcus 

aureus methicillin-resistant (MRSA) and vancomycin-resistant (VRSA), Enterococcus faecium, 

vancomycin-resistant or Clostridium difficile infections (CDI) as well as on the most serious 

infection diseases caused by pathogens spread in the community (tuberculosis caused by MDR 

Mycobacterium tuberculosis or resistant forms of malaria). For this purpose, we will exploit 

natural sources of bioactive metabolites from diverse sources: European and Asian habitats, soil 

and marine biotopes, plant and bacteria species. The project will consist of two objectives. 

Objective 1: Hunt for novel bioactive metabolites derived from plant and microorganism; 

Objective 2: Development of promising nature derived compounds into drugs. Within Objective 

1 we will aim to discover new compounds from SEA habitats by employing innovative targeted 

metabolomic approach GNPS molecular networking“. New targets for rediscovered compounds 

will be searched and the compounds of interest will be characterized for their potency to become 

pharmaceuticals applicable in clinical practice (bioactivity, toxicity, stability). Regarding the 

commercial potential, the most promising compounds to be tested in the project are hybrid 

lincosamide compounds, derivatives of CELIN (Objective 2). These advanced molecules were 

developed by the CZ team using knowledge-based rational design approaches described in 

Objective 1. Specifically these molecules are based on the combination of two existing 

lincosamide natural products, lincomycin and celesticetin. Our CELIN derivatives exhibit not 

only higher efficiency, but also mitigated risk of CDI which otherwise limits wider use of 

clindamycin. Our ambition is thus to replace on the market both currently produced lincosamide 

antibiotics, lincomycin and even one of the world leading antibiotics, clindamycin. The added 

value of this international (Czech-Thai-Indonesian) project lies in the involvement of mutually 

complementary teams: The CZ team having 1) set of compounds ready for proof of concept 

testing on malarial targets (available from Thai team) and 2) know-how for knowledge based and 

technologically innovative high throughput search for new compounds, which will be shared 

with both SEA teams. The SEA teams on the other hand have the access to huge yet unexplored 

source of compounds (plant/marine/mangrove microbial samples) and knowhow regarding 

sampling and strain isolation. This mutually beneficial interconnection of teams is a guaranteeof 

long-term cooperation. 

 

Antimicrobial, natural product, metabolomics, antibiotics. 

 

Ringkasan penelitian tidak lebih dari 500 kata yang berisi latarbelakang penelitian, tujuan dan 

tahapan metode penelitian, luaran yang ditargetkan, serta uraian TKT penelitian yang diusulkan.  

Kata kunci maksimal 5 kata 

Latar belakang penelitian tidak lebih dari 500 kata yang berisi latar belakang dan permasalahan 

yang akan diteliti, tujuan khusus, dan urgensi penelitian. Pada bagian ini perlu dijelaskan uraian 

tentang spesifikasi khusus terkait dengan skema. 



LATAR BELAKANG 

Resistance to an antimicrobial had become a major public health problem in worldwide, 

because it has a significant negative impact on the outcome of therapy, and increase the risk of 

cross-infection in hospitals. Many of the bacterial associated with epidemics of human disease 

have evolved into multi-drugs resistant forms subsequent to antibiotic use including 

Pseudomonas aeruginosa. P. aeruginosa is opportunistic Gram-negative bacterium which 

common cause nosocomial infections. It is difficult to control due to presence of outer membrane 

cell which act as a permeability barrier, as well as by the expression of efflux pump which is out 

the accumulation of antibiotic inside the cells (1). Currently, the most prevalence resistant, 

particularly in hospital is methicillin-resistant S. aureus (MRSA). The acquisitions of the mecA 

gene and over expression of efflux pumps as well as β-lactamase hydrolysis enzyme are such 

causes that underline resistant of MRSA toward many antibiotics, especially β-lactam antibiotics 

(2). Few new antibiotics have been used for the treatment of infections caused by Gram-positive 

bacteria. In contrast, infections caused by Gram-negative bacteria were harder to treat. 

The development of new antibiotics with new target and mode of action is urgently 

needed. However, there is some challenging to find out the new antibiotics, for instance time and 

cost consuming to get the new antibiotics and may lead the new resistant when it is frequently 

used in clinical. The use of combination conventional antibiotics and some agents in order to 

enhance the activity of antibiotic has been an alternative strategy to overcome resistant problem. 

A use of drug in combination may increase their biological activities due to the interaction of 

each compound. Different compounds may have different target sites and influence each site to 

achieve the same response that lead to enhanced biological activities in the cells. On the other 

hand, the different compounds might affect the same target site, and that could result in an 

agonistic activity (3). 

   Natural products are a major source of chemical diversity and have provided important 

therapeutic agents for many bacterial diseases. In continuation of our studies (4-10) for novel 

bioactive metabolites derived from plant, we have strategy to combat the antibiotic (antibacterial 

and anti parasitic) crisis exploits natural products that proved to be a superior source of drug-able 

compounds. We will use modern biology and chemistry methodology for this purpose – genome 

mining, mass spectrometry-based metabolomics and we will focus on testing multiple targets, i.e. 

multiple pathogens including those clinically most important and threatening.  

   Natural products are considered superior to synthetic compounds for the development of 

pharmaceuticals (while 0.001% of total number of synthetic compounds have become drugs, this 

number for microbial metabolites is 0.2-0.3%, i.e., higher by at least two order of magnitudes). 

Microbial metabolites are particularly remarkable in the case of antibiotics–most of current 

antibiotics are derived from Actinobacteria specialized metabolites. Furthermore, metabolites of 

Actinobacteria are often highly versatile, they have been developed and applied as antitumor (eg. 

doxorubicin), antiparasitic (eg. ivermectin), immunosuppressant (eg. rapamycin), etc., drugs. A 

particularly promising yet to a large extent unexplored source of bioactive metabolites are 

marine Actinobacteria. Perhaps the most advanced marine-derived bacterial metabolite in terms 

of drug development is salinosporamide A discovered in 2003. The compound is produced by 

Actinobacteria Salinispora tropica isolated from a sediment collected in Chub Cay, Bahamas 

(11). Salinosporamide A is currently under development by Nereus Pharmaceuticals, Inc. 

undergoing Phase I clinical trials as an anticancer agent for patients with solid tumor 

malignancies. It is likely that natural products represent privileged structures for drug discovery 

because their ability to bind a target (enzymes, receptors, DNA, etc.), i.e., to have a biological 



function, is the reason why they evolved and why their energetically demanding biosynthesis by 

the producing organism was retained. The fact that the number of protein folds, DNA motifs, etc. 

is limited and that many building blocks of humans, animals, plants, microbes are (partly) 

common explains why a great deal of microbial and plant metabolites have been turned into 

drugs applicable in human and veterinary medicine. 

 

TINJAUAN PUSTAKA 

Project motivation and current state of knowledge 

The current antibiotic crisis represents a global problem of fundamental importance, comparable 

with other global challenges as e.g. climate change or sustainable energetics, but far less 

discussed in the society. Without active approach right now the, the infectious diseases will soon 

become the most frequent cause of death worldwide. 

Antimicrobial resistance 

Antimicrobial resistance is a serious threat to global public health. The occurrence of multi-drug 

resistant (MDR) bacteria limits the available treatment alternatives for the infections. Bacterial 

pathogens that are most commonly associated with antibiotic resistance include Escherichia coli, 

Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas 

aeruginosa and Enterococcus faecium (12). WHO has recently extended the ESKAPE list to 12 

bacteria against which new antibiotics are urgently needed (13). In some cases, ESKAPE 

bacteria are resistant even to so-called ´last-resort´ antibiotics, which represent the ultimate 

available choice of drugs with no alternative in the case of their failure. What is more, due to 

improving economic situation, antibiotic usage rises in the low- and middle- income countries 

(14), however, often with lack of appropriate mechanisms of its control (15-16). This is 

associated with the emergence and expansion of MDR pathogens in both humans and livestock 

(17). In addition to this, traveling and global trade contribute to the spreading of the pathogens 

around the world. 

Antibiotic-associated colitis 

Another red flag of current antibiotic crisis is Clostridium difficile infection (CDI) causing 

pseudomembranous colitis. CDI occurs globally with clearly increasing trend for both 

community-associated and even more remarkably healthcare-associated infections (18-19). CDI 

has become the most common health care associated infection in USA with 453 000 cases in 

2011, resulting in 29.000 deaths and exceeding thus even methicillin-resistant Staphylococcus 

aureus (MRSA) (18). Typically, the onset of CDI is associated with antibiotic treatment and has 

been described after the use of almost all antibiotics except for vancomycin. However, the most 

commonly implicated drugs have been fluoroquinolones, clindamycin, penicillins and 

cephalosporins. Proper antibiotic prescribing is thus the most efficient method for preventing 

CDI. After the CDI outbreak, vancomycin (with significant side effects) or less efficient 

metronidazole are the only available drugs. Therefore, we urgently need new antibiotics. 

Tuberculosis 

Tuberculosis is one of the top 10 causes of death worldwide. About a quarter of theb world’s 

population is infected by Mycobacterium tuberculosis; i.e., at the risk of developing tuberculosis. 

Tinjauan pustaka tidak lebih dari 1000 kata dengan mengemukakan state of the art dan peta 
jalan (road map) dalam bidang yang diteliti. Bagan dan road map dibuat dalam bentuk 

JPG/PNG yang kemudian disisipkan dalam isian ini. Sumber pustaka/referensi primer yang 

relevan dan dengan mengutamakan hasil penelitian pada jurnal ilmiah dan/atau paten yang 

terkini. Disarankan penggunaan sumber pustaka 10 tahun terakhir. 



Current treatment regimens for tuberculosis require combinations of multiple drugs, ranging 

from a duration of 6 months for drug susceptible tuberculosis to 9-20 months for rifampicin-

resistant or MDR tuberculosis. Duration and complexity of the treatment are associated with 

toxic side effects. For these reasons, the world public would highly appreciate novel drugs for 

the treatment of tuberculosis (20). 

Malaria 

Malaria remains a major global health problem, affecting a large population of the world. 

According to WHO there were an estimated 219 million cases and 435 000 death-related cases in 

2017 (21). With continuing global threat of malaria, there is an urgent need to search not only for 

new drugs, but also for effective drug combinations (22). A major obstacle to this goal is the 

reliance on anti malarial chemotherapy to control the parasite because vector control and 

vaccination strategies are inadequate. New drugs with novel modes of action are required to 

overcome parasite resistance to existing drugs, and to eliminate parasites at different stages of 

their life cycle (23). 

Mass spectrometry-based metabolomics 

Metabolomics represents a challenge due to the remarkably high chemical diversity of the 

studied molecules compared to other OMICs such as genomics or proteomics. Despite enormous 

instrumental development in the field of mass spectrometry (MS), the difficulties in data 

processing persist – it is far from a routine. The reason lies behind large amount of data and their 

complex structure that consists of not straight forward-to-interpret MS and fragmentation 

MS/MS spectra. A unique platform that enables advanced data processing for MS-based 

metabolomics is the global natural product social (GNPS) molecular networking developed by P. 

Dorrestein group from University of California San Diego (UCSD), USA. This is the first 

platform that relies on an innovative algorithm that compares MS/MS spectra within a dataset 

and results in molecular networks, in which related compounds are clustered together and can be 

visualized with metadata (e.g. different species, wild type vs. mutant strain, different treatments, 

nutrition, culture media composition, taxonomy, time-course experiments, etc.). Metadata give 

the important context to the MS & MS/MS data, facilitating data mining. Importantly, the 

workflow also includes the in silico and statistical tools and it enables compound annotation 

using community-based and third party-derived GNPS spectral libraries with more than 200 000 

MS/MS spectra. Specifically, GNPS facilitates compound annotation and dereplication and it 5 

automatically identifies metabolites of interest and importance in terms of the metadata (e.g. 

unique compounds across the data set, discrimination of compounds present in extracts with no 

bioactivity etc).  

Genome mining and metabolites with 4-alkyl-L-prolines 

Genomic DNA of typical microbial producers of specialized metabolites contains tens of gene 

clusters encoding biosynthesis of these compounds. Many of the clusters are silent, i.e., they are 

not expressed under laboratory conditions. However, biosynthetic gene sequences in 

combination with the available knowledge of biosynthetic pathways of specific metabolites can 

be used to identify gene clusters encoding biosynthesis of specific metabolites of interest, which 

can be expressed using traditional or advanced methods of genetic engineering. Among other 

groups of natural products, we will focus on compounds with a motif of 4-alkyl-L-proline (APD) 

derivatives, which are rare when compared to L-proline containing specialized metabolites (24). 

Yet, metabolites that incorporate 4-alkyl-L-proline are significantly more effective than their 

counterparts that incorporate L-proline; this was documented for two groups of metabolites with 

different mode of action: antimicrobial lincosamides (targeting bacterial ribosome or apicoplast 



of Plasmodia) and antitumor pyrrolobenzodiazepines. We assume that this applies analogously to 

all metabolites with 4-alkyl-L-proline moieties; otherwise there would be no selective pressure 

during the evolution to replace canonical L-proline for biosynthetically complex 4-alkyl-Lproline 

that are derived from L-tyrosine (25). Biosynthetically but also functionally remarkable 

metabolite with an unusual 4-alkyl-L-proline moiety is lincomycin belonging to lincosamide 

antibiotics, which represent a flagship of the part of this project that aims to achieve TRL3-4. 

 

METODE 

1. Collection of metabolite sources (activity 1-1)  

Metabolites will be purified from plant material or from cultures of Actinobacteria isolates. CZ 

team: 800+ Actinobacteria isolated from six different locations in EU countries; performed pre-

experiments: 16S RNA sequencing, HPLC-DAD analysis, bioassays of crude extracts (35% 

extracts were active). TH team: 1000+ compounds, 400+ Actinobacteria isolated from deep sea 

(10+ isolates), Mangrove sediments (150+), cave and limestone area (200+); limited data of 

bioactivity. All teams: collection of plant, sponge material and Actinobacteria based on 

geological, seasonal, climate, and biodiversity criteria; focus on mangrove and marine 

Actinobacteria (eg. Nakhon si thammarat, Trang provinces, Thailand). 

2. Taxonomical characterization (activity 1-2)  
Taxonomical characterization of Actinobacteria (16S RNA sequencing) to remove 

duplicates and to identify rare Actinobacteria and genera known for rich specialized 

metabolism). Whole genome sequencing will be performed for rare (eg. non-Streptomyces) 

Actinobacteria; the data will be used for genome mining. 

3. Bioassays of extracts and fractions (activity 1-3)  

Crude extracts (1000+) and/or HPLC fractions (5000+) will be tested for biological activities that 

cover a number of different targets to increase the rate of positive hits; the activities are specified 

in 2.4.1. 

4. Untargeted mass spectrometry-based metabolomics (activity 1-4)  

Crude extracts and HPLC fractions will be analyzed by state-of-the-art LC-MS/MS and 

processed with advanced MS data processing platforms: GNPS molecular networking, MS2LDA 

unsupervised substructure discovery, and others including the recent Agilent metabolomics 

workflow (Mass Profiler Pro 15, Profinder 10, etc.). These approaches will facilitate to 

dereplicate already known compounds, reveal unique compounds within the data set, i.e., 

compounds with low frequency of occurrence that we should prioritize. Further, GNPS and other 

commercial spectral MS/MS libraries including in silico tools will be used to annotate a 

significant portion of the detected metabolites. (LC-MS/MS – CZ and INDO teams + TH team 

visitors; data processing training – CZ team; data processing – all teams after the training). 

5. Genome mining (activity 1-5)  

Sequenced bacterial genomes will be searched for specific biosynthetic genes that encode 

proteins involved in the biosynthesis of structural motifs of interest. Specifically, we will search 

Metode atau cara untuk mencapai tujuan yang telah ditetapkan ditulis tidak melebihi 600 kata. 

Bagian ini dilengkapi dengan diagram alir penelitian yang menggambarkan apa yang sudah 

dilaksanakan dan yang akan dikerjakan selama waktu yang diusulkan.  Format diagram alir 

dapat berupa file JPG/PNG. Bagan penelitian harus dibuat secara utuh dengan penahapan yang 

jelas, mulai dari awal bagaimana proses dan luarannya, dan indikator capaian yang ditargetkan. 

Di bagian ini harus juga mengisi tugas masing-masing anggota pengusul sesuai tahapan 

penelitian yang diusulkan. 



for novel lincosamide antibiotics (using the sequence of lmbD as a probe) and metabolites with a 

4-alkyl-proline moiety (using the sequence of apd1, apd2 and/or apd6 as probes) – CZ team. 

Identified biosynthetic gene clusters of interest will be expressed (OSMAC, heterologous 

expression, repressor gene inactivation, targeted induction) – CZ and TH teams. 

6. Metabolite identification (activity 1-6)  

Metabolites with remarkable biological activities and those resulting from genome mining 

targeted search will be purified from the culture broth in mgs amounts (all teams) for subsequent 

biological assays and structural characterization (IR, NMR, crystallization) (CZ and INDO 

teams). 

7. Library creation from promising drug candidates (activity 1-7)  
A library of derivatives will be created from identified metabolites of remarkable bioactivities in 

to obtain a suitable drug candidate in terms of activity, stability, and toxicity. Further, 

metabolites active against G+ strains only will be developed in antibiotics targeting also G- 

pathogens (in silico predictions from compound planarity and flexibility) – CZ team. 

8. Development of CELIN derivatives into drugs (activity 2-1) 

Process proof of concept will be performed for two compounds odCELIN and cliCELIN 

implemented in the project as the intellectual property of CZ partner institution. Additionally, we 

will involve 1-3 CELIN derivative compounds designed exclusively by CZ team. CZ and TH 

team will cooperate in testing these compounds for antimalarial and antibacterial activities. All 

other parts of proof of concept process will be done within project exclusively by CZ team 

(chemical synthesis, evaluation of toxicity and biological stability in vivo, etc.). In parallel, but 

not included in the project, the CZ team will perform in silico simulation to design optimal 

CELIN derivatives. 

9. Development of promising compounds of SEA teams into drugs (activity 2-2) 

Already available promising compounds will be considered for further development into drugs: 

plumbagin, elliptinone, droserone, rhinacanthin C, α- and γ-mangostin, chamuangone, 

phenylbutanoids (TH team), artocarpin, dihydromorin, norartocarpetin, artocarpanone, 

cyanomaclurin (INDO team). We will explore the spectrum of bioactivities in more detail 

including the ability to inhibit MDR species. 

 

 



 

JADWAL 

 

Tahun ke-1 

No Nama Kegiatan 
Bulan 

1 2 3 4 5 6 7 8 9 10 11 12 

1 Collection of metabolite sources  x  x  x  x  x  x x  x   x  x  x  x 

2 
Strain culturing, extraction, 

fractionation  x  x  x  x  x  x x  x   x  x  x  x 

3 Library, design of CELIN derivatives  x  x  x  x  x  x x  x   x  x  x  x 

4 

Bioassays, in vivo toxicity, biological 

stability of input and newly designed 

CELIN derivatives  x  x  x  x  x  x x  x   x  x  x  x 

5 
Bioassays, repurposing, toxicity 

assessment of SEA input compounds  x  x  x  x  x  x x  x   x  x  x  x 

 

Tahun ke-2 

No Nama Kegiatan 
Bulan 

1 2 3 4 5 6 7 8 9 10 11 12 

1 Collection of metabolite sources  x  x  x  x  x  x x  x   x  x  x  x 

2 Taxonomical characterization  x  x  x  x  x  x x  x   x  x  x  x 

3 
Strain culturing, extraction, 

fractionation  x  x  x  x  x  x x  x   x  x  x  x 

4 Untargeted MS-based metabolomics 

      

x  x   x  x  x  x 

5 Genome sequencing, mining 

      

x  x   x  x  x  x 

6 Library, design of CELIN derivatives  x  x  x  x  x  x x  x  

    
7 

Chemical synthesis of compounds for 

testing  x  x  x  x  x  x x  x   x  x  x  x 

8 

Bioassays, in vivo toxicity, biological 

stability of input and newly designed 

CELIN derivatives  x  x  x  x  x  x x  x   x  x  x  x 

9 
Bioassays, repurposing, toxicity 

assessment of SEA input compounds  x  x  x  x  x  x x  x   x  x  x  x 

 

Tahun ke-3 

No Nama Kegiatan 
Bulan 

1 2 3 4 5 6 7 8 9 10 11 12 

1 Taxonomical characterization  x  x  x  x  x  x             

2 
Strain culturing, extraction, 

fractionation  x  x  x  x  x  x x  x   x  x  x  x 

3 Bioassays, toxicity assessment 

   

 x  x  x x  x   x  x  x  x 

Jadwalpenelitiandisusundengan mengisi langsung tabel berikut dengan memperbolehkan 

penambahan baris sesuai banyaknya kegiatan. 



No Nama Kegiatan 
Bulan 

1 2 3 4 5 6 7 8 9 10 11 12 

4 Untargeted MS-based metabolomics  x  x  x  x  x  x x  x   x  x  x  x 

5 Genome sequencing, mining  x  x  x  x  x  x x  x   x  x  x  x 

6 Metabolite identification  x  x  x  x  x  x x  x   x  x  x  x 

7 
Library creation of promising 

compounds  x  x  x  x  x  x x  x   x  x  x  x 

8 
Chemical synthesis of compounds for 

testing  x  x  x  x  x  x x  x   x  x  x  x 

9 

Bioassays, in vivo toxicity, biological 

stability of input and newly designed 

CELIN derivatives  x  x  x  x  x  x x  x   x  x  x  x 

10 
Bioassays, repurposing, toxicity 

assessment of SEA input compounds  x  x  x  x  x  x x  x   x 

   
11 

Patenting, publishing, proof of 

concept  x  x  x  x  x  x x  x   x  x  x  x 
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Invensi	ini	berhubungan	dengan	metil	galat	yang	di	isolasi	dari	daun	surian	(Toona	Sureni	Bl	Merr	)	untuk	pencegah	penyakit	aterosklerosis.	Dari	3,6	kg	daun	surian
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pada	plat	KLT	memberikan	Rf	0,44	yang	diamati	pada	plat	KLT	silika	gel	PF	254	dengan	eluen	Etil	asetat	:	N-hexan	:	Metanol	(5:4,5:0,5).	Metilgalat	yang	diisolasi	dari
daun	surian	memberikan	reaksi	positif	dengan	FeCl3	dan	memiliki	panjang	gelombang	maksimal	pada	λ	271	nm	dengan	absorban	0,44.	Metilgalat	dosis	5	mg/kg	BB
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mg/kg	BB	mencegah	terbentukanya	atheroma/plag	yang	ditandai	dengan	tidak	terjadi	proliferasi	sel	otot	polosan	tidak	terjadi	penebalan	pembuluh	darah	dan	tidak
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