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Genomics Mostly unknown

~40,000 genes
] METABOLOMIK
=
Transcriptomics =y
~150,000 transcripts g
§ ** Bagian dari “OMICS” yang berfokus
£ pada identifikasi metabolit.
%
5
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Proteomics
~1000,000 proteins
A 4
Metabolites

~3000 compounds  Mostly known




HUBUNGAN ANTARA DNA DAN METABOLIT

DNA The ultimate potential of a cell

Proteins The functional capabilities of a cell

» Metabolit yang dihasilkan ; .
merupakan ekspresi dari l What:sposs:ble
perubahan vyang terjadi
dalam skala gen, RNA, \i\i\l RNA The current direction of a cell
maupun protein. == y
PP s I What appears to be =
B —
> Pengukuran | metabolit % happening ‘é
mengakomodir pengamatan S ]

terhadap perubahan dalam
skala DNA dan protein yang
tak dapat teramati (baik
dalam hal limitasi
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What it makes happen

pengukuran dan  waktu I I
pengamatan) Metabolites The limiting currency of a cell
What is happening



METABOLOMIK------------ > RESPON CEPAT DAN TERAMATI

External environment
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"%’ Alter

B
w
Proteomics "¢ protaing - W

m—

mnbolomicf

lnsttufms {0 @ Proteomicy
Genomics mike @
| ~ Genes g
| L .
@ Genomics

Genes and the extension of genes (proteins) evolved to move Time




GENETIC
AND EPIGENETIC
FACTORS

ENVIRONMENT
DISEASES ‘[P
DRUGS

NUTRITION

LIFESTYLE | 2
4

PHENOTYPE

METABOLOMICS

METABOLOMIK

** Perubahan metabolit dapat

terjadi akibat berbagai faktor
baik faktor usia, lingkungan,
penyakit, pemberian obat-
obatan, nutrisi serta gaya
hidup sehingga identifikasi
metabolit dapat
menjelaskan sifat fenotip
atau sifat yang tampak.
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MENGAPA HARUS MENGIDENTIFIKASI METABOLIT????

. Menje
. Menje

dihasil

askan sifat fenotip
askan aktivitas biologis yang dimiliki. Diketahui aktivitas biologis
kan oleh adanya metabolit tertentu dan perubahan metabolit

tersebut baik dalam perubahan kadar dan perubahan jenis metabolit akan
mempengaruhi akivitas biologis yang dihasilkan.

. Menje

dil

dS
dS
dS
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. Identifikasi suatu marker metabolit pada tanaman tertentu

. Identifikasi suatu marker metabolit untuk penyakit tertentu
. Menje
. Menje
. Menje

kan respon suatu organisme pada perlakuan tertentu
<an kestabilan suatu metabolit pada produk farmasi.
kan pathway yang terbentuk.

kan pebedaan metabolit berdasarkan perbedaan tempat tumbuh



Analisis Konvensional

Sedikit metabolit
yang diketahui.....
Contoh : analisis
proksimat untuk
metabolit
tertentu

ANALISIS
METABOLOMIK

Semua metabolit
dianalisis
bersamaan.

PENGERTIAN
METABOLOMIK

Metabolomik merupakan metode analisis
komprehensif  baik  kualitatif  maupun
kuantitatif semua metabolit pada sampel yang
berasal dari makhluk hidup (jaringan, sel,
organ dan organisme) .

Metabolom merupakan objek yang diteliti
dalam metabolomik yaitu serangkaian lengkap
metabolit yang dihasilkan oleh organisme
selama siklus hidup pada kondisi tertentu.

Metabolom dapat dibedakan menjadi 2 yaitu
metabolit primer dan metabolit sekunder.



MENGAPA HARUS METABOLOMIK???

llustrasi 1

Apa yang mereka
sedang lakukan????

HANYA ANALISIS PADA
LEVEL GLOBAL YANG DAPAT
MENJELASKAN
KESELURUHAN CERITA



PEMBAGIAN METABOLOMIK

**» Metabolomik fingerprinting : Analisis ,
cepat yang berfokus pada identifikasi e 1 R arncaton g
dan kuantifikasi metabolit, hanya - 7m larget compounds
melihat perbedaan metabolit &=t o e

Metabolic profiling

identification, and
approximale quantification
of a large sel of largel
compounds

’
-
’
'
?

berdasarakan perbedaan pola
spektrum.

** Metabolomik Profiling : Identifikasi ?
dan Kuantifikasi sejumlah tertentu ' Metabolic
. . p— inti |
metabolit, umumnya terkait dengan 33 bl e il _snl ool
. ) Ry Spectral analysis of
jalur pembentukan metabolit o total compositions
. . G WS withoul knovdedge of
tertentu. Dalam bidang farmasi, cara compound ciasses
ini secara luas digunakan untuk studi ; AR
5 ** Metabolomik Targeted : Identifikasi dan

penemuan obat baru, produk
metabolisme, dan efek perawatan
terapi.

Kuantifikasi pada satu atau beberapa metabolit
tertentu yang secara khusus diamati sebagai
akibat perlakuan yang diberikan.



INSTRUMEN YANG DAPAT DIGUNAKAN

dBerbagai instrument dapat digunakan untuk
analisis metabolomik.

% FTIR/UV-VIS
*  GC-MS/MS
»  LC-MS/MS
»  UPLC, HPLC
* NMR

s X-RAY

10



ALUR ANALISIS METABOLOMIK

Design Analisis
Eksperimental

Preparasi

Penentuan Validasi
Biomarker Biomarker

Instrument

Multivariate statistics Differential metabolites Non-human models

95% Prediction Ellipse, assuming MVN
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METABOLOMIK MEMBUTUHKAN KEAHLIAN/KEILMUAN

Metabolomics

workflow

Databases




RUANG LINGKUP METABOLOMIK

ENVIRONMENT
Food & Biodiversity

%

& Metabolic
& Engineering
&
$
S
SUBSTRATE Biomass

Precision Medicine

Design Principles of Diseases

Current Opinion in Biotechnology

Microbial
Metabolome

Personalized
Medicine

Drug P Nutrient
Discovery Metabolomics

Biomarker
Discovery

Disease
\d Metabolome

Diagnostics e : Human
Development A \ Metabolome

Disease
Prediction

Sumber : 1. www.vanderbilt.edu (center for innovative technology a molecular omics resource) 13



http://www.vanderbilt.edu/

APLIKASI METABOLOMIK PADA BIDANG MAKANAN

Applications of
Food resources food metabolomics

| \dentification of geographical origins

Discrimination of growth promoters treated
and genetically modified foods

Food intake

Discovery of biomarkers relevant with food
consumption and diseases

KX &
- !

Interaction with human gut microbiota

Current Opinion in Biotechnology

Aplikasi metabolomik pada bidang
makanan sangatlah luas mulai dari
bahan baku, selama makanan
tersebut di dalam tubuh serta pada
saat prosesing bahan pangan.

APA TUJUAN MENGIDENTIFIKASI
METABOLIT PADA MAKANAN????



TUJUAN APLIKASI METABOLOMIK PADA MAKANAN

g Food

Constituents

Confidence

Control of products

\

pase
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Q Databases

Molecular Composition
Data fusion

Compositional databasej

Technological developments

N
K Statistics \

Chemometrics
Univariate

Multivariate

Data process

Alignment

Deconvolution
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Normalisation

Elemental
OMICS

FoodOm icsGlR

Proteomics Genomics

Nutrition | ife Sciences Health \

Wellness

Nutritional

Metabolomics Personalised Diet

ealth Claims Biological fluids

: S tissue
Bioavailability

Chronic diseases Intervention studies

Biomarkes /

Human Biochemistry
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Taste
Sensory

Organoleptic

Production Authenticity

Adulteration
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wild Geographical Origin
Safety Varietal Origin
Migration
Contamination Labelling
Processing PDO
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By-products

Biomass

TSG

Bioactive compounds

Qustainable managements /




Design of
experiments

-Feasible
-Scientific

ey Sample acquisiti'on

Sample
preparation

-Water extraction
-Organic solvent
extraction

-Representativeness
-Maintain the
physiological activity
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Tutemana, SAS  SPSS. Mallab
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g , Component analysis

o
Non-supervised methods:

PCA, NLM, HCA

ANN, Knn

compounds analysis technology

Data processing -1

Supervised analysis: SIMCA,
PLS-DA, OPLS-DA, O2PLS,

Non- EGA -
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Multivariate statistical analysis
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APLIKASI
METABOLOMIK
PADA BAHAN
ALAM



CONTOH APLIKASI METABOLOMIK PADA BAHAN ALAM

o,

Application of plant metabolomics in the
gquality evaluation of Chinese medicinal

materials
- J—
Herbal [P Herbal Herbal Herbal Y,
source m— planting harvesting processing ..o '
—_—
= Species * Cultivated CMM SEDEWLE A = Metabolite
identification quality Identification change
* Habital evaluation *Harvest season detection

. d : P . = Heavy metals ) o . = Processing
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amnd agricoltumral methods

residuames "Different parts evaluation

detection identification

Herbal _
marketing
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- Aduliteration
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Fig. 3 The application ol plant melabolomics in the guality control of CMM
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CONTOH APLIKASI METABOLOMIK PADA BAHAN ALAM

L.

comprehensive quality
/ control system of CMM

Relationship of
Environment-Metabolite-Activity
|

Relationship of
Environment-Metabolite

< >
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- 1 lssue culture Groteomics

Single-factor

cCxAperimoent CGennmbcs

i e | '
T'he cffccts of environmental factors on plants
were predicted using biocinformatics and mult-
omics technigues. and the results were validated

by single-factor or’and tissue culture
Cxpoeruments.
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Fig. 5 Schemalic diagram of multi-disciplinary application based on plant metabolomics Lo establish a comprehensive CMM quality control system

Iranscriptomics

Plant
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biomacromolecule
’
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Multsomics technigques were usced
to minc the changing IDNA, RNA,
proteins, prumary and secondary
metabolites, ctc

= metabolite
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Relationship of
Metabolite-Activity

8 N\

activity s
efficacy

Network
pharmacoboyy

experimenss

The corresponding discasces and targets of
differential metabolites were predicted by
nctwork phamacology. and verified by in
vivo and in vitro efficacy experunents o
mune the cficctive factors,

/ markers
fov wiirw and in vive

biomarkers

quality evaluation

Establish a comprchensive
guality control system based
on the cavironment-
metabolite-activity
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APLIKASI METABOLOMIK DALAM BIDANG KESEHATAN

Drug discovery
Biomarker discovery
Disease management
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PENERAPAN METABOLOMIK DALAM KEFARMASIAN

METABOLOMIK HERBAL

METABOLOMIK KLINIS
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