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The LightCycler® 480 System is a 
proven high-performance, medium-to 
high-throughput PCR platform that 
provides various methods for gene 
detection, gene expression analysis, 
genetic variation analysis, and array 
data validation.

Roche LightCycler 480 Real-time PCR平台
原理暨應用介紹



2

Real Time PCR Basic Training
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Polymerase Chain Reaction (PCR)

4
Denature Annealing Extension

2n copies
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Real-Time Polymerase Chain Reaction (real-time PCR)



SYBR Green I Hybridization Probe             Hydrolysis Probe (TaqMan) 

Elongation Phase Annealing Phase Elongation Phase

LightCycler® Detection Formats

Non-specific binding dye Specific labeled probes
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LightCycler® Assay Formats       SYBR Green I Format
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40~45 cycle
95℃

60℃

72℃



Analysis Module Tm Calling/Melting Curve
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LightCycler® Assay Formats 

Fluorescence Resonance Energy Transfer (FRET)
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LightCycler® Assay Formats 

TaqMan Probe
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1. 多色Multiplex

2. 不需melting curve
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LightCycler® Assay Formats

Dye Emission Spectra
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LightCycler® Assay Formats

Dye Emission Spectra and Crosstalk

Emission Filters
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FAM                  –                  Red 610            –                 Cy 5     (PBGD + G6PDH + CyP2 C9)

                                                                                           Crosstalk of Cy 5 into channel 610 is reliably compensated

 533  610 670 no CC 670 with CC

Tricolor Hydrolysis Probe - Example 

Application with Spectral Crosstalk



LightCycler® Assay Formats 

Hybridization Probes

No primer-dimer or side-products’ disturbance ! – High specificity

Don’t need to run the Melting curve – High efficiency, 
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There is a correlation between Cp and concentration

The higher concentration of target nucleic acid in the starting material, 
the sooner a significant increase in fluorescent signal will be observed, 
yielding a lower Cycle no.
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PCR Quantification

Theoretical and Practical Aspects

N: number of amplified molecules n: number of amplification cycles

N0: initial number of molecules E: amplification efficiency

Real

Theory

N

n

N

n

N

N0

N

N0

end-point-PCR

log-phase-PCR

N = N0 x (Econst)
n

N = N0 x 2n

N = N0 x (Evar)
n



How to calculate the Ct/Cp/Cq value

▪ Fit Point method
(user-influenced)
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Concentrations and Crossing Points

Calculation of crossing points (Cp)

▪ Optional with Fit Point method
(user-influenced)

▪ Standard method (automatic)
2nd Derivative Maximum Method

     二次微分最大值
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Fit Point method (user-influenced)

▪ Fit Point method
(user-influenced)
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Fit Point method (user-influenced)

▪ Fit Point method
(user-influenced)
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Crossing Point Calculation

2nd Derivative Maximum Method
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Fluorescence Signal
1st Derivative Max

2nd Derivative Max

Fully automated method

•  Without user influence

•  Based only on the shape

   of the amplification curve
Crossing point
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There is a correlation between Cp and concentration

The higher concentration of target nucleic acid in the starting material, 
the sooner a significant increase in fluorescent signal will be observed, 
yielding a lower Cycle no.

32.8 3629.126.022.619.115.812.59.45.9

10XE1 10xE010XE210XE310XE410XE510XE610XE710XE810XE9
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 (e.g. copy number)

Absolute Quantification with External Standards: 
Principle
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Absolute Quantification with External Standards: 
Example

www.roche-applied-science.com 24



Wanted: Target gene expression level

Required: Target gene concentration 
  Reference gene concentration
  Calibrator sample (optional)

Relative Quantification

Scheme
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T = 100             T = 10                         T = 1

= calibrator

= 2                   = 2                               = 0.2
R =  50                          R =  5                            R = 5
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Relative Quantification  - Without Efficiency correction

Type gene Cp

Calibrator

(control)

Target 25

Reference 20

Type gene Cp

Sample Target 22

Reference 21

22

21

222

221

= 222-21 = 21 = 2-1

= 2△Ct = 2-△Ct

= 225-20 = 25 = 2-5

= 2△Ct = 2-△Ct

= 1/2

= 1/32
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Relative Quantification  - Without Efficiency correction

Type gene Cp

Calibrator

(control)

Target 25

Reference 20

Type gene Cp

Sample Target 22

Reference 21

= 2-1-(-5)

= 222-21 = 21 = 2-1

= 2△Ct = 2-△Ct

= 225-20 = 25 = 2-5

= 2△Ct = 2-△Ct

= 2-△△Ct

= 24 = 16

= 1/2

= 1/32
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Type gene Cp

Calibrator Target 25

Reference 20

Sample Target 22

Reference 21

Example for Relative Quantification

I. Without efficiency correction

II. With efficiency correction

Relative amount = 2 -ΔΔCT

= 2 –[(22-21)-(25-20)] = 2 –[1-5] =2 4 = 16

Relative amount =  ET
CpT (C) - CpT (S) X  ER

CpR (S) - CpR (C)

= 1.6 (25-22) X 1.8 (21-20) = 1.6 3 X 1.8 1 = 7.37

ET = 1.6

ER = 1.8



Endpoint Genotyping (allelic discrimination)
Principle
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How to detect ?



Endpoint Genotyping (allelic discrimination)
Principle
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Endpoint Genotyping (allelic discrimination)

Principle
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Endpoint Genotyping Data

Influence of DNA Concentration

1 and 20 ng DNA

20ng

1ng
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mismatch

perfect match

Melting Curve Genotyping

Principle

Anchor Probe Mutation Probe

Anchor Probe Mutation Probe



Melting Curve Genotyping

Principle

TemperatureLow                      Medium                      High
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Melting Curve Based Genotyping

Genotyping of Single Point Mutation

Mismatch

Mutation

Perfect Match

WT

Melting Curves

Fluorescence

Melting Peaks

-dF/dT

°C Temperature
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Endpoint & Melting Genotyping Data

Influence of DNA Concentration

1 and 20 ng DNA

20ng

1ng
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Melting Genotyping Data

SimpleProbe



Real-Time PCR Application

• Environment Microbial Detection

• Food Testing

• Protein Shift Assay
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Biospecimens

• Culture Cells

• Plasma

• Blood

• Food

• Environment 
samples

• Etc.

DAN / RNA 
extraction

• Auto-Extractor

• Manual extraction

Run qPCR

• Specific Primer/Probe 
assay

• LightCycler 480 II Report

NAT 檢測流程

• Absolute Quantification

• Relative Gene Expression Analysis

• Diagnostic / Biomarker Analysis

• Genotyping / Mutation Detection
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Real Time PCR Basic Training

Troubleshooting cases sharing

System Operation Procedures

LC 480 QC Report

Q&A



Troubleshooting cases sharing:

• Shoulder of Melting Curve

• Primer Dimmer 1

• Primer Dimmer 2

• gDNA contamination

• Effect of master mix

40



Case 1: Shoulder of Melting Curve

41



Case 2: Primer Dimmer
No Template Control

42

1.Primer dimer：

Primer conc. ↓

Primer design

Amplicon length：100bps↑

2.Contamination

Positive Sample Melting curve



Case 3: Primer Dimmer
Not all primer dimmers are a problem for an Assay
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Sample ResultsNTC



How to Design Primers for QPCR
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⚫ PCR product/Amplicon size : 50-210 base pairs.

⚫ Primer length : 19-23 nucleotides.

⚫ GC content : 35-65%.

⚫ Melting temperature (Tm) : 60-68 °C. The annealing temperature for the assay is 5 °C lesser 
than the Tm of the primers.

⚫ Exon-exon junction : When amplifying cDNA by QPCR, the primers should span exon-exon 
junction to avoid the amplification of contaminating DNA.

⚫ Repeats and runs : Dinucleotide repeats ( TCTCTCTCTC) and repeated nucleotides (eg. 
TAAAAAAAGC) should be avoided.

⚫ 3’ Complementarity : The complementary regions of the 3’ ends of forward and reverse 
primers should be avoided to prevent the formation of primer-dimers.

⚫ 3’ Stability : G or C residues should be included at the 3’ end of the primer to increase the 
stability of the annealing.

⚫ GC clamp : One or two GC clamps at the 5’ end of the primer increases the specificity of the 
annealing.

⚫ Specificity : The specificity of the primers should be checked by BLAST

⚫ SNPs : Primers should not contain any known SNP (single nucleotide polymorphism) 
variations



Case 4: gDNA contamination
Cross Intron Assay Design
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Sample Results No Reverse Transcription



Case 5: Effect of Master Mix
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20 ng

2 ng

0.2 ng

0.02 ng 20 ng

2 ng
0.2 ng 0.02 ng



Tips for successful Real-Time PCR
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⚫ Avoid of contamination.

⚫ High quality RNA.

⚫ Good primer and probe design.

⚫ Decrease popettes error.

⚫ Stable master mix and mix well all reagent.

⚫ Control: PC, NC, NTC, NRT.

⚫ Avoid primer dimer: melting curve.
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LightCycler® 480 Real-Time PCR System



Data Capture (Other Brand)

Report signal : SYBR Green 1

•校正

(MeltDoctor  HRM Calibration Plates)

Reference signal : ROX



Data Capture (Other Brand)

•校正

(Melt Calibration Kit)

•非同步

•時間長



LightCycler® 480 System 
Optical unit and lightpath

• LED lamp 
high intensity
broad dynamic range
lifetime

for LED: approx. 10,000 hrs

• CCD camera

• Five excitation filters

• Six detection filters

• Optimized arrangement of optical 
components

• Homogeneous excitation and fluorescence 
detection

lamp unit



System Start-Up
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System Start-Up
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LightCycler® 480 System 
Disposables

96-well plate for 
10–100 µl



Open the software and Login to the data base

admin

Lightcycler480

For PC login

ID: ICOB

PW: non

56
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LightCycler® 480 Software Version 1.5

Front screen: New experiment from template



Start Run
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Start Run

59



Start Run
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Start your experiment by your template
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LightCycler480 Software:

1. New experiment from template

2. Subset & sample set up

3. Data analysis & report
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Subset

Step 1

Step 2

Step 3
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Sample Editor – AQ example               RQ example
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Analysis

分析模式 說明

Abs Quant / 2nd Derivative Max 絕對定量 (2ndMax) 

Abs Quant / Fit Points 絕對定量 (Fit Point) 

Advanced Relative Quantification 進階相對定量(2ndMax or Fit Point)

Basic Relative Quantification 基礎相對定量 (Fit Point only)

Endpoint Genotyping 基因分型(適用於TaqMan probe)

Melt Curve Genotyping 基因分型(適用於Hyprobe)

Tm Calling Tm分析

分析模式簡要說明：
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Analysis
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AQ Analysis

67



Analysis
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AQ Analysis

69



AQ Analysis
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AQ Analysis
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AQ Analysis
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AQ Analysis

73



Providing the Standard Curve
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To save a standard curve
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To use an external standard curve
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RQ Analysis
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RQ Analysis
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RQ Analysis
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Analysis
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Tm calling/Melting curve

81



Report
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Tool Bar
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Exit the application

Log into a database

Show the overview

Show the navigator

Save changes to selected object

Export the selected object to a file

Close the selected object

Print the screen

Open Tools



Create a new detection Format
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LC480 QC Report Template
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The LightCycler® PRO System
A semi-automated system for research, LDT’s and clinical 
diagnostic workflows

Amplify confidence in your results
With precise and reproducible data

Adapt quickly to evolving testing needs 
With a flexible, semi-open system that 
supports customisation and standardisation 
of workflows -  based on your lab’s unique 
needs

Optimise your operational efficiency 
With convenient, accessible, and reliable  
data management options 

54.3 cm

Maximum efficiency with a small footprint
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Automated Workflows From Sample to Result

Cell/Tissue

Sample 
prep

Purification

Analysis

Samp
les

Purificati
ons

PCR 
Setup

qPCR PCR Result

Beyond Nucleic Acid 
Purifications

Automated Nucleic Acid purification and PCR Setup 
System

IVDR 
Registered

提供快速精準的代檢服務
Growth factor and Cytokines

https://www.chromaate.com/en/lifescience/


Thank 
You
Thank 

You

又鑫生物科技有限公司

YU-SHING Bio-Tech Co., Ltd

Sophia Lin

Sophia.lin@yu-shing.com.tw
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