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Challenge-How to find the target DNA?

Partition can help!
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PCR reaction that is partitioned.

What is Digital PCR?

Many thousands 

of discrete measurements



1st Generation 2nd Generation 3rd Generation

Gel Electrophoresis

(qualitative)

Real-Time PCR

(indirect quantification)

Droplet Digital PCR

(absolute quantification)

Generations of PCR

▪ End point (0’s or 1’s)

▪ Less sensitive to PCR efficiency

▪ No standard curve

▪ More tolerant to PCR inhibitors

ddPCR improves precision, sensitivity and  reproducibility



dPCR Principle

▪ End point (0’s or 1’s)

▪ Less sensitive to PCR efficiency

▪ No standard curve

▪ More tolerant to PCR inhibitors

ddPCR improves precision, sensitivity and  reproducibility



Droplet Digital PCR Work Flow







Beyond Limiting Dilution: 

High Target Concentration (with ddPCR)
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Modeling as Poisson

Copies per droplet = –ln (1 – p)

where p = fraction of positive droplets and 

(1 – p) = fraction of negative droplets.

Note: At 1 target copy/droplet, 37% negatives!
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Counting Positives to Estimate Target Concentration
(Correct by Poisson)

Sample 1 Sample 2 Sample 3 Sample 4

Low 

concentration

High 

concentration

NO 

targets

Medium 

concentration

Poisson corrected

38/143

Poisson corrected

96/143

Poisson corrected

6.2/143
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Excellent Reproducibility and Linearity Across 
Concentrations and Instruments

▪ Readout: copies/µl

▪ Dynamic range: 1–100,000 copies/well 

(~330 ng human genomic DNA)



Benefits of Droplet Digital PCR



Detecting Small Fold Changes

A 2-fold change measured by 

real-time PCR

Sample1: 82.1 copies/μL

Sample 2: 42.5 copies/μL

A 2-fold change measured 

by ddPCR



ddPCR  reproducibility
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Day 1 – Operator 1

Day 2 – Operator 2

Day 3 – Operator 3

✓ Reproducibility trial – 3 operators in 3 different Korean laboratories 

using the same assay and samples obtained a high degree of data 

uniformity



PCR efficiency has a minimal impact on ddPCR

15

Temperature55° C 65°C

▪Thermal gradient mimics different PCR efficiencies

▪Same concentration measured across different annealing temps



Advantages of Droplet Digital PCR

Precision

– 10% discrimination, low CVs on replicates, 95% CI

Absolute Quantification

– No standard curves required

Multiplexing

– Simple strategies to maximize sample utilization

Sensitivity

– Detection of rare targets in complex backgrounds

Tolerant of PCR Inhibitors

– Cycle to end point, partitioning



Applications of Droplet Digital PCR



Applications of ddPCR

▪ Cancer Biomarker Studies and Copy Number Variation

– Measure varying degrees of cancer mutations, detect rare DNA target copies, and 

resolve copy number variation states with superior sensitivity and resolution. 

▪ Pathogen Detection

– Employ the extreme precision of the QX200 System to quantify small fold changes 

in target DNA or RNA molecules in pathogen detection and monitoring.

▪ Next Generation Sequencing

– Perform accurate quantification and qualification of NGS libraries

– NGS data validation

▪ Gene Expression Analysis

– Achieve reliable and reproducible measurements of small fold changes 

for low abundance of mRNA and microRNA and RNA variants

▪ Food Testing

– Perform routine evaluation of genetically modified organisms (GMO) using 

validated ddPCR methods.

▪ Environmental Monitoring

– Test a wide variety of environmental samples like soil and water



QXC introduction



All in ONE 並可承襲qPCR的操作習慣
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特色與效能
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專用試劑耗材



System Hardware Overview

System Hardware

Overview

儀器外觀



QX Continuum ddPCR System

QX Continuum ddPCR

System

✓ Q X Cont inuum Droplet Separat ion Fluid

✓ Q X Cont inuum Droplet Generat ion Fluid

✓ Mineral Oi l for Q X Cont inuum

✓ Waste Bott le for Q X Cont inuum ✓ Q X Cont inuum On-system

Software

✓ Q X Insight Analysis Software ✓ Hard-Shel l 96-Well PCR Plates

✓ Q X Cont inuum ddPCR Supermix for 

Probes

正面重要組件



Pull-Out Bottle Drawer

Pull-Out Bottle

Drawer

依顏色區分關鍵上機用油



Ejectable Plate Tray

Ejectable Plate Tray

指定96well & 熱封鋁膜



耗材編號



2 0 0 reaction size (Catalog #12019028)

2 tubes of 100 react ions each (2x0.4 m L tube volume)

500 reaction size (Catalog #12019141)

5 tubes of 100 react ions each (5x 0.4 m L tube volume)

2 ,500 reaction size (Catalog #12019133): M a d e to order (MTO) at launch

5 tubes of 500 react ions each (5 x 2 m L tube volume)

試劑編號與介紹
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多元化儀器控制方式
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上機軟體 & 分析軟體



→ →
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工作流程



QX Continuum ddPCR Supermix for Probes is a 4x concentrated, ready-to-use reaction mix

containing all components — except primers, probe(s), and template — required for probe-based

Droplet Digital PCR (ddPCR).

DNA Digestion Improves ddPCR Performance

• Fragmentation before droplet generation improves:

-Accuracy (separates tandem copies) CNV assay

-Lower viscosity

-Better template accessibility (>3.3 ng/μl) loading>50ng

• Use restriction enzymes:

-Do NOT cut target/reference

-Methylation-insensitive

-Prefer 4-base cutters / high-fidelity enzymes

-Validated enzymes: HaeIII, MseI, AluI, HindIII, CviQI

• Perform digestion directly in ddPCR setup

樣品前處理與注意事項



Thermal Profile Setup Plate Setup

設定溫度 & 盤面規劃



Seal Plate:180oC 5sec Centrifuge: 2200 rcf, 2 min

Seal Plate:180oC

5sec Centr ifuge: 2200

rcf, 2 min

Load Sample Plate

Select Plate

封膜 & 放置孔盤 & 設定



Plate Selection Start Run

點選已上傳的protocol & Run 



Run Status

依顏色標示每個well 現行狀態



40 rounds = 40 cycles

40 rounds = 40 cycles

•

•

•

Zone 5 (Extend)

Zone 4 (Anneal)

Zone 3 (Denature)

Zone 2 (Hot Start)

Zone 1 (Reverse Transcript ion)

Sample

獨特的加熱模式



Continuous Flow Operation

Continuous Flow Operation
SAMPLE

INJECTION

DROPLETIZATION AMPLIFICATION READING

WASTE

In a single, continuous conduit of fluid (connected by through junctions) aqueous sample boluses—equally 

spaced by a heterogenous mix of immiscible f luid—are dropletized, amplified, and read to provide precise 

quantification of nucleic acid targets in four channels .

儀器工作示意圖



機器維護 (重要: 每月進行系統Flush)



1 D Ampli tude Event Counts

分析軟體介面



Mult i -Plate Analysis – Concentration Mult i -Plate Analysis – 2 D Ampli tude

分析軟體介面-2



流程回顧



流程回顧

PIN: 123456



流程回顧



流程回顧



流程回顧



• Sensitivity
– 10-1000x fold improvement over qPCR

– Works with FFPE blood and tissues samples

– Compatible with diverse applications

• Absolute Quantification
– Quantify gene expression more precisely

– No Standard Curve or ΔΔCq

• Precision
– Measure more subtle differences in expression or mutation

– Detect structural variants in cancers

– Unparalleled precision (+/- 10%)

• High/Low Throughput 
– Flexibility to tune the system to meet user needs

– Maximum 4 x 96 per day

– Save $ and  Time

ddPCR 優勢總結



Q&A

E-mail: ryan.chuang@genmall.com.tw

Phone: 0920-958-390
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