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Making Science Work For You

Evolusi PCR serta Pemanfaatannya

Sylvia Sance M, M.Biomed
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Absolute Quantitative

Qualitative Relative Quantitative —

s

\ Droplet Digital PCR (ddPCR)

/ —
\‘/ Real time (qQPCR)

Thermal Cycler
PCR

Features & Sensitivity
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1.09 Conc:93.3 FAM Pos:1505 Neg:15397
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Event Number

Generasi 15t Generasi 2" Generasi 3™
PCR Real-Time PCR (qPCR) Digital PCR (dPCR)
] | [ | ] [ | ] | [ | [ | ] | )
1. Bersifat Kualitatif : 1. Bersifat Semi- : 1. Bersifat Absolut kuantifikasi
2. Membutuhkan : kuantitatif : 2. Tidak memerlukan
instrumen 12. Tidak memerlukan | instrumen tambahan untuk
tambahan untuk : instrumen tambahan : analisanya
analisanya I untuk analisanya 1 3. Deteksi secara real-time
: 3. Deteksi secara real- : 4. Sensitifitas tingkat tinggi
i time I (1/20,000 x)
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PCR Requirements

PCR Requirements
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How does

PCR work?
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Generasli 1st
PCR
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— Classic PCR
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End-point analysis of
amplification product

(30 cycles)
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Generasi 2"
Real-Time PCR (qPCR)




Probes
D
SCIENCEWERKE




7 Real-Time PCR: Probes
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7 Real-Time PCR: Probes
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CNV:1.09 Conc:93.3 FAM Pos: 1505 Neg:15397

12000
10000

‘ ! } ! | ;

Sy et i Eli'; B e

B A S R LR AT oG ";!': ¥t
SR o B S LR T TR L T

A 3

3}

B EERETEEE

Event Number

FAM Amplitude

538

Generasi 3"
Digital PCR (dPCR)
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Low PCR efficiency —
urghih inhibitors!
Wy standards
T veed to : _
are incovsistent!
prepare
standards!
Wy colleague got
‘ |
So MANY wells a different datal
so LITTLE
sample

Ts +his really
reliable data?

I'm gonma spend

months optimizing

this multiplex Ts this really WHAT?! Not
assay! theaper? detected?
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Separate the sample into compartments so that
only a few molecules are present in each partition
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0.033 molecules per compartment

2.30 molecules per compartment
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Read and analyze
results

Alur Kerja ddPCR

VIC FAM HEX

" DN.A —) : —
isolation i P ;
Load mix and sample Place plate in a
Prepare f’dPCR into a plate droplet generator
ready mix

Place amplified droplets Amplify targets in T eepa—"
in a droplet reader droplets by PCR Generate droplets
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Pemanfaatan 3 Generasi PCR dalam Bidang
Kesehatan

Conducive

i Environment
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Pemanfaatan 3 Generasi PCR dalam Bidang
Kesehatan

“ Thermal Cycler PCR Real-Time PCR Droplet Dlgltal

Deteksi Patogen * % K K K

Deteksi Mutasi/SNP * & ok K s o ok ok ok

Analisis Copy Number * o ok o

Variation

Analisis miRNA sk ok ok *

Analisis Ekspresi Gen %k o o o o o
% %k %k %k k ok ok

Kuantifikasi Patogen
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Springer Protocols

Mari

PCR Detection

of Microbial
Pathogens

Deteksi Patogen

- === Target genes
Plaswodi e (ring)

itochondria

Deteksi infeksi Plasmodium sp. untuk diagnosis malaria

cyth genes

cytb PCR

4-7 18S rRNA genes | 1857 DNA PCR | Saounou, 1993

e 20-150 cox3 genes This work

Putaporntip, 2011

PCR Method Efficiency”
18Sr DNA  1.00 (standard)
cox3 1.54 (better)
cytb 042 (worse)

* estimated for microscopically
undetected samples
Can Primary PCR detect Plasmaodivm?
18SrDNA  No
co3 Yes™

"*good feature in low endemic sellings
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Fusi gen BCR-ABL penting untuk st SHHHHHHHH—————
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Leukemia (CML) bre Foaueney

eta2 & 1 I : 3 R - o5 %
1767 220 401 6
eiad i S I I 3 “ v; rare
10U by
BCR-¢1-A ABL-33-B
1479 468
- -
BCR-21-C ABL-23-D
1602 442
&
ABL-a3-E3 o _ )
505 Z 0 [
4ot e x
) % N © T ) © ~ O D 'E' 2 \(G
(=} o o o o o o o ] s N
2 2 2 2 2 2 2 2 o I &S BE




—D

SCIENCEWER

a HOU1463

50% dari pasien dengan
penyakit Charcot-Marie- 1

2
Tooth (CMT) memiliki ;
1,4Mb duplikasi CNV I * ‘ ‘ é) 6 é

sebagai penyebab 1

Htz

N/A Hmz  Hiz Htz Hmz Hmz

b - - —— N & - %, e
: 4 - omn

e 14.8 kb
e 7 .4 kb, PCR yield of
F1 and R1 primers
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Perubahan ekspresi miRNA
dikaitkan dengan proses

patofisiologis yang relevan
dengan Penyakit Parkinson

500 400 300 200 100 +—— cohort numbers (sum) —» 100 200 300 400 500
B — miR-29¢c-3p I
il [e— miR-19b-3p 1
= miR-29a-3p 1
[ i— miR-214-3p 1
[ — miR-221-3p 1
S - miR-1-3p
- miR-30c-5p
T miR-24-3p =
Bl miR-151a-3p (I
& miR-30b-5p
I [ miR-141-3p, miR-146b-5p, miR-193a-3p
= miR-19a-3p 1
| miR-15b-5p, miR-181a-5p, miR-185-5p -
miR-195-5p —
L let-7g-3p, miR-10a-5p, miR-153-3p, miR-409-3p-{ NN
miR-137-3p —
[ miR-146a-5p
—ir miR-124-3p E
| miR-148b-3p g
miR-144-5p, miR-200a-3p, miR-542-3p - .
miR-103a-3p E
L miR-223-5p, miR-324-3p i
Tegend:
let-7f-5p (I ars nt mRNA
5 expression in individual studies|
miR-205-5p i B - down-regulated in PD|
[  miR-125a-5p, miR-27a-3p, miR-423-5p | M- up-regulated in PD
miR-222-3p, miR-505-3p, miR-626 | [ |ES= - whole blood
4 - plasma/serum
L miR-331-5p 1T |==3- remcs
miR-126-3p, MiR-126-5p, miR-147a, miR-151a-5p, D - CsF
E L miR-199a-3p, miR-199a-5p, miR-199b-3p, | - full color: multicentric
miR-26a-5p, miR-28-5p, MiR-29b-3p, miR-301a-3p,| studywithvalidation
miR-335-5p, miR-374a-5p, miR-374b-5p cohort
a 75% color: tr
gt miR-22-5p - wihvaiidaton
F miR-16-2-3p, miR-26a-2-3p, miR-30a-5p g‘ p— mm:f?,“’;mm
L miR-30e-5p, mir-424-5p 4] e
| ’ y _ 25%color:monocentric
] miR-320a-3p, miR-769-5p, MiR-92b-3p = = Rdspibiamiolsd
| miR-1249.3p, miR-150-5p, miR-180-3p, | poedt
miR-199b-5p, miR-20a-5p, miR-21-5p, miR-378c,| - performed /confirmed
miR-4293, miR-671-5p byqRT-PCR
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Analisis mIRNA

source fluid

analysis of miRNA in RNA isolation miRNA expression analysis
total guanidinium 500 GRT-PCR
source fluid thiocyanate-phenol-chloroform 400
extraction = 300
& 200
100
0
0o 10 20 30 40 50
blood [cycles]
serum & .
plasma vesicles column-based microarray
PBMCs T extraction

—»gi@—»D—»

PBMCs blood serum/ next generation sequencing
plasma

Q\ +
The human miRNAome

0.19%
248 % |— 033%

combined

E po

I other Parkinsonian syndromes

[ both

. not d

d in biomarker studies = 96.99 %
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CENTRAL DOGMA : DNA TO RNA TO PROTEIN 0 [:8S

DNA

Repllcatlon

p53 merupakan gen suppresor
tumor dan mutasi pada gen ini
berperan dalam karsinogenesis,
aktivitas proliferasi serta invasi dan
metastasis sel tumor

- Protein
Transcnptlon
Translatlon
Reverse
g transcription

Ratio of p53 and p21 against B-actin ==
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ccencemmes. Kuantifikasi Patogen

Amplification
15 Ry ........... .............. gl gl I i 5
)
Analisis Viral Load HIV 2 Ly & :

sangat penting untuk
pemantauan efikasi
pengobatan dan
pPrognosis

Ch1-Conc:1370 Pos:16385 Neg 6636 Ch1-Conc:14.7 Pos:251 Neg:18668
14000 201 : r EQl 10000 o) £
12000 : i 2 e &
¢ i O : 5000 SR T e
g 10000 § 7000
5 so00 ¥ £ 000 % 2 2 4
g E 5000
< 000 — 4000
3 = . . e e
O 4000 - O 3000 +, . .. . T 2500~ =
. - —— - - = —
2000 f S x — -
9 : 0 + " s + q
0 5000 10000 15000 20000 0 5000 10000 15000
EventNumber EventNumber
Pol HIV FAM Pol HIV FAM-ZEN™ 2LTR HIV FAM 2LTR HIV FAM-ZEN™

A. ddPCR Pol HIV RNA Assay. B. ddPCR 2LTR HIV DNA Assay.
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The over-all point is that new technology
will not necessarily replace old technology,
but it will date it. By definition. Eventually,
it will replace it. But it's like people who had
black-and-white TVs when color came out.

They eventually decided whether or not the
new technology was worth the investment.

— Steve Jobs —
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