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Apa itu "Biomolekuler’?

merupakan salah satu cabang biologi yang merujuk kepada pengkajian
mengenai kehidupan pada skala molekul. Ini termasuk penyelidikan tentang
interaksi molekul dalam benda hidup, terutama tentang interaksi berbagai
sistem dalam sel, termasuk interaksi DNA, RNA, dan sintesis protein, dan
bagaimana interaksi tersebut diatur. Bidang ini bertumpang tindih dengan
bidang biologi (dan kimia) lainnya, terutama genetika dan biokimia

Blomolecular Scien
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Asam
dengan
(deoxyribonucleic acid) merupakan salah

lebih dikenal

DNA

deoksiribonukleat,

singkatan
satu jenis asam nukleat
kemampuan pewarisan sifat. Keberadaan
asam deoksiribonukleat  ditemukan  di
dalam nukleoprotein yang membentuk inti sel.

yang memiliki

Apa itu DNA ?

Setiap DNA tersusun dari dua buah
rantai polinukleotida. DNA merupakan sejenis
biomolekul yang menyimpan dan menyandi
instruksi-instruksi genetika setiap organisme
dan banyak jenis virus. DNA terdiri dari dua
unting biopolimer yang berpilin satu sama
lainnya membentuk heliks ganda



https://id.wikipedia.org/wiki/Biopolimer
https://id.wikipedia.org/wiki/Heliks_ganda

Ribonucleic acid (RNA)
Asam ribonukleat (ARN/ ribonucleic acid, RNA) adalah Messenger RNA Transfer RNA Ribosomal RNA
molekul polimer yang terlibat dalam berbagai peran (mRNA) (tRNA) (rRNA)
biologis dalam ekspresi gen. RNA adalah asam nukleat, Cpp“aﬁ’
dan, bersama dengan protein dan karbohidrat, merupakan chain {3
empat makromolekul utama yang penting untuk semua
bentuk kehidupan yang diketahui.

Ribosome
(includes rRNA)

RNA lebih sering ditemukan di alam sebagai untai tunggal
yang melipat ke dirinya sendiri

Apa itu RNA ?

messenger RNA untuk menyampaikan informasi

1.RNA d RNA disi . genetik (menggunakan huruf G, U, A, dan C untuk
' uta (messengeriRiva MREEINEIRELEIIEE = menunjukkan basa nitrogen guanin, urasil, adenin,

dengan RNA polimerase |I. BL - s
2.RNA ribosomal (ribosomal-RNA, rRNA), yang disintesis [T
dengan RNA polimerase |l

3.RNA transfer (transfer-RNA, tRNA), yang disintesis

dengan RNA polimerase IlI



https://id.wikipedia.org/wiki/Guanin
https://id.wikipedia.org/wiki/Urasil
https://id.wikipedia.org/wiki/Adenin
https://id.wikipedia.org/wiki/Sitosin
https://id.wikipedia.org/wiki/RNA_duta
https://id.wikipedia.org/wiki/MRNA
https://id.wikipedia.org/wiki/RNA_polimerase
https://id.wikipedia.org/wiki/RNA_ribosomal
https://id.wikipedia.org/wiki/RRNA
https://id.wikipedia.org/wiki/RNA_transfer
https://id.wikipedia.org/wiki/TRNA




PCR-based diagnostics 1 N n R = 7=V =YV

PCR-based diagnostics for infectious diseases:
uses, limitations, and future applications in
acute-care settings

Samuel Yang and Richard E Rothman

Nucleic-acid-based amplification: historical

perspective PCR: basic pl'il'lGiplEE and overview
The first nucleic-acid-based assays used DNA probe

technology.'""* DNA probes are short, labelled, single-strand PCR 154N EﬂZ}’]ﬂE-dﬂ\’ﬂﬂ prms fﬂf mphf}'mg Shﬂl't reglﬂns

segments of DNA that are designed and synthesised to of DNA in vitro. The method relies on knowing at least partial
hybridise targeted complementary sequences of microbial

DNA. By contrast with traditional culture-based methods Seqllﬂﬂl:ﬁs ﬂ'f thﬁ tﬂrgﬂt DNAa pl'iﬂl'i ﬂﬂd uﬁmg thﬁm to dESlgll

of microbial identification, which rely on phenotypic - . . 1 .
characteistics, his moloculn: fingeprinting torkique s oligonucleotide primers that hybridise specifically to the

on sequence-based hybridisation chemistry, which confers tﬂfgﬂt sequences. In PCR, the tﬂI'EEt DNA 15 Cﬂplﬂd

greater specificity to pathogen identification. Direct detection .
of target microbial DNA in clinical samples also eliminates by a thermostable DNA polymerase enzyme, in the presence

the need for cultivation, drastically reducing the time of nucleotides and primers. Through multiple cycles of

required for reporting of results. In 1980, the description of . ..
DNA hybridising probes for detecting enterotoxigenic heating and cooling in a thermocycler to produce rounds of

Escherichia coli in stool samples raised hopes that nucleic- target DNA denaturation, primer hybridisation, and primer
acid-based technologies would eventually replace traditional . . . .
culture techniques.” Since that time, however, a more extension, the target DNA is amplified exponentially (figure




PCR, atau Reaksi Rantai Polimerase, adalah proses untuk amplifikasi fragmen DNA
tertentu. Ex: DNA HBV

Real-Time PCR teknik khusus yang memungkinkan reaksi PCR divisualisasikan "dalam
waktu nyata" saat reaksi berlangsung.

So, PCR Real-Time memungkinkan kita untuk mengukur sejumlah kecil urutan DNA dalam
sampel.

Berikut tahapan PCR: _
Conventional PCR

tells us “what”.

1. Denaturasi
2. Annealing
3. Elongasi

Real-Time PCR
tells us “how much”.




DNA primers DNA nucleotides
- - polymerase (dTTPR, dCTP dATP, dGTP)

| \ parent DNA - - T?q

DNA template strand

denaturing
(95 °C) \ l (
Step 2:
anneallng section of DNA

two DNA strands (55 °C) - to be amplified

repeat cycle
(20-40 times)
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four DNA strands © Encyclopzedia Britannica, Inc.



Penggunaan PCR dalam mendeteksi berbagai

mikroorganisme

Table 1. FDA-approved nucleic-acid-based assays for detection of microbial pathogens

Organism detected Trade name
Chilamydia trachornatis Amplicor

LCX

AP

PACE 2

BDfProbaTac

Hyberd captura 1| CT-I1D

Cytomegaiovirus CMV pp67 mRNA
Hybrnd captura CMV DNA test
Gardnevrsila vaginaks Affirrm VIF 1l

Group A streptococcus GP-ST tast
Group B streptococcus 1IDI-StrapB

HCWV Armplicor HCV
Varsant HCV RNA gualitative assay
Varsant HCV RNA 3-0

Hiv Amplicor HIV-1 Monitor Tast
Trugana HIV drug rasistance and
OpenGane DNA sequencing
NucESens EasyQ HIV-1
Procleix HIV-1/HCV
Varsant HIV-1 RNA 3-0
ViroSeq

HPV Hybrd captura Il HPV DNA

M tubercadosis T8 Ampbcor
E-MTD

Nessservia gonorrhoeas Amplicor
LCX
Hybrid captura | CT/GC
BDfProbaTec
PACE-2

Trichaormonas vaginakis Affirm VIEP 1l

Company/institution Method

Roche

Abbotnt
Gen-Probe
Gen-Probe
Becton Dickinson
Digene

Organon Taknia
Digene

Becton Dickinson
Gen-Probe
Infectio Diagnostics
Roche

Bavyer

Bayer
Roche

Visible Genatics

bioMariewux
Chiron

Bavyer

Apphod Biosystams
Digene

Roche
Gen-Probe
Roche

Abbon

Digene

Becton Dickinson
Gen-Probe
Becton Dickinson

Hybricesation
Hybricesation

Clinical specificity
a8-41™

>m'.

=09

>99

>99

og™

81*
o7-8™«
100

aog-2«
=09
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=09
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B85-90=
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>oa9=
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100>

BONA=Dranched DNA; LCR=igase chan reacton; NASBA-—nuCiesc-acd-sequence-based ampification; PCR=palymerase chan reaction; RT-PCH=raeverse transcriptase PCR:
SDA=strand dspiacemeant armpiification; TMA=transcription mediated ampilfication: NA=NnOt applicable. Acapted from reference 19,

Activate






Ex:

Penggunaan PFR dalam  gyample: Real-Time PCR in Forensic
Forensik Analysis!

Real-Time
PCR In
Forensics

Whatis it ??

Stain Identification:

New Real-Time methods can be directly used to identify
the composition of unknown stains, with much better
accuracy than traditional “color-change” tests.

Enough DNAto ID ?? r(e]nlfgc]lz(gf

DNA Quantification:

SITAIN IBENTDTIEFIEGATICN _ _ _ _
Since standard forensic STR Genotyping requires

defined amounts of DNA, Real-Time PCR can be used to
accurately quantify the amount of DNA in an unknown
sample!

The Use of Real-Time PCR for
Forensic Stain Identification

By Trisha L. Noreault-Conti, Ph.D., and Eric Buel!l, Ph.D.
1e2‘nont: Forensic Laboratory, Department of Public Safety



CE Update [virology | molecular diagnostics | chemistry | blood banking/transfusion medicine]

HIV-1 Viral Load Testing

Methods and Clinical Applications

Christine C. Ginocchio, PhD, MT(ASCP)
From North Shore-Long Island Jewish Health Svstem Laboratories, Lake Success, and Department of Microbiology and Generics, X L
®

School of Medicine, State University of New York ar Stony Brook, Stony Brook, NY

Penggunaan PCR dalam mendeteksi Antigen HIV

Tujuan  :untuk mengetahui jumlah virus HIV-1 pada suatu sampel
Metode :RT-PCR
Sampel :Plasma

Legend:
= sense RRNA : .
= gnfisense RM&

.

RAMasa H Primer 1

[F1] Muckeic acid saquenca—basad amplificaticn (NASBA) procass for MuckSans HWV-1 OT assay
(DOrganon Taeknika M). Sensa ARNNA, genomic fawild-typea) HRWV-1 BMNA isolated from patient plasmea;
artisanse RBhA, RBMNA product of NASEBA procass complemantary to wild-type HNWV-1 BRA. Courtesy
Organon Teknika., Used by permission.




Prinsip

HIV-1 terdapat pada plasma

sentrifugasi, virion dilisiskan, dan
ditangkap pada well dengan probe oligonukleotida
yang mengandung 17 ekstender penangkap individu.
Target probe, terdiri dari 81 target individu ekstender

Lalu dihibridisasi ke kedua RNA virus

dan probe preamplifier.

Probe preamplifier mengikat
probe amplifier,membentuk
kompleks bDNA vyang berlabel
dengan alkali fosfataseprobe
kemudian dihibridisasi.

dengan
RNA HIV-1

Tambahan dari substrat
chemiluminescent digunakan untuk
deteksi keberadaan virus, dengan

\\ hasil emisi cahaya (unit cahaya relatif
/ [RLU]) sebanding dengan jumlah

RNA HIV-1 vyang ada dalam
spesimen.

Kuantisasi dicapai dengan membandingkan
hasil spesimen pasien dengan kurva
standar yang ditentukan oleh RLUs
dihasilkan oleh 6 standar kit yang diketahui
konsentrasi virus.



Hybridize label probes to

probes, preampiifiers, and
ampilifiers, add dioxetane
ampilifiers to microwell substrato. and measure
and HIV-1 RNA chemiluminescence

[F2] Branched DNA (BDNA) probe ampiffication method for HIV-1 RNA 3.0 bDNA assay (Bayer M)
HIV-1 is concentrated from plasma by centrifugation, virions are vsed, and the HIV-1 RNA is
captured on microtiter wells by specific synthetic ohigonuciaecotide probes containing 17 indhvsdual
capture extenders. The target probes, composed of 81 individual target extenders, hybridize to
both the viral RNA and the preamplifier probes. Thea preamplifier probe binds 1o the ampilifier probe
forming a bDNA complex 1o which multiple copies of alkaline phosphatase-labeled probe are then
hworidized. The addition of chemiluminescant substrate permits deatection of the complaex. Courtesy
Bayer Diagnostics Division. Usad by permission.
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Primear 2
Promoter-Primer or Primer)

[F4] Transcnpbon-mediated amplification process for Gen-Probs HIV-1 assay (Gen-Proba M). 1,
primer 1 {confaining the T AMNA polymerase promoter seguence] inds to the target region on the
HIW-1 AMA; 2, Reverse fransoriptase generates a DMNA copy of the HIWV-1 RMNA; 3, BNA-DMNA hybad;
4, AMase H degrades RMA from the ANA-DMNA hwond; 5, Primer 2 binds the DA copy; 6, Aeverse
transcriptass generatss a doubls-stranded DMA copy with the TV RMA poléymerass promoter; and
7-12, T7 AMNA polymerase generates multiple copies of HIV-1 RMNA that s=rve as new temiplates for
saquential munds of prmer binding and ampliication. Pol, polymerass. Ussd by permission.

Amplification

HIV-1 Trarmcript RA T30 copim 5 Trameng! AMA
o 1% e from HY-1 tomenpl in
HI-1 Viral PR, ‘__u“ iU probe binding afie)

T e

[F5) Amplification using competitive reverse transcription—polymerase chain reaction (HT-PCH) and
detection by microparticle enzyme immuncassay (MELA) for LCx HV-1 assay (Abbott Laborataries
M, nat available in the United States). A and D, detection synthetic haptens; anti-A AP, akaling
phosphatase conjugate; anti-0 beta-gal, beta-galactosidase conjugate; AUG, 7-beta-galactosidase
coumnanin-4-acetic [2-hydroxyethylaming] flucrescent substrate, C, primer synthetic haptens; cONA,
complementary DNA; IS, internal standard; MUF, 4-metilumbsliferd phosphate fluorescent
substrate; Courtesy Abbott Laboratones. Used by permissian.
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Figure 1. Ex ple of pati and 1 “mwmhm19mmmnamm éﬁ
colle ~d aples are © d om _hefpo-dﬂent T d for a2 ng and sequencing. Patients are then managed tl
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Figure 2. SARS-CoV-2 morphology. Transmission electron micro-
scope image of SARS-CoV-2 spherical viral particles in a cell."’
The virus is colorized in blue (adapted from the US Centers for
Disease Control). Representation of the viral structure is
illustrated with its structural viral proteins.



Primer

Table 1. Polymeraze Chain Beaction (PCR) Tests,/ Primers for SARS-CoV-2

Insidurisn

Cimee darpet

Farvard Primser (3°-%")

Heverse Frimer (5°-3%)

Frobe (3'-F')
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@ Nasopharyngeal (NP) or @ Sample collection
oropharyngeal (OP) swab and storage

@ Viral RNA Real-time PCR
retrotranscription amplification

@ RT-PCR results

Threshold

Negative

Copies per reaction (Ct)

Virus deactivation
and RNA extraction
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Result

4 6
Log Copy number




Tantangan sebagal teknisi laboratorium

‘sHarus menguasali teknologi terbaru
*Mampu mengerjakan ekstraksi DNA dan RNA

*Mampu dan memahami prindip molekuler

*Mampu mengerjakan pemeriksaan PCR sampel klinis

*Mampu memvalidasi hasil pemeriksaan sebelum diberikan
ke dokter patologi klinik
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