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Sample Preparation

Gene Expression Assay

Q-PCR systems

Functional Assay

TaqMan Gene Expression Assay TaqMan MicroRNA Assay

TLDA- miRNA PanelTLDA-Gene Signature Panel

Validated by Real Time PCR 

TaqMan PreAmp
Assay

Total Solutions for RealTotal Solutions for Real--Time PCR ApplicationsTime PCR Applications

StepOne / StepOne Plus

http://www4.appliedbiosystems.com/tools/workflow/workflow.php

siRNA Resource
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StepOnePlus™ Real-Time PCR System: The Basics

4

● 96-Well Block
- One block, 2 speeds
–Fast cycling: 40 cycles in under 40 minutes
–Standard cycling: 40 cycles in under 2 hours
–10-30µl reaction volume
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StepOnePlus™ Real-Time PCR System: The Basics

● 4-color instrument
– FAM™/SYBR® Green dyes
– VIC®/JOE™ dyes
– ROX™ dye
– NED™/TAMRA™ dye
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LAN

or

Standalone ★Colocated

Networkability: Remote Monitoring, E-mail Notification
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Standalone (PC-Free) 
只需輕按觸控螢幕 不需電腦連線也能上機!!

1. Start the run from the 
touchscreen

2. After run, download the file (.eds) 
to your PC

3. Analyze your data
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Colocated
Direct control of instrument via computer

1. Setup:  You can design the experiment on the PC 
connected to the StepOneplus System

2. Run: Start the run from the PC connected to the 
StepOneplus System and Real-Time data collection

3. Analyze the results on the PC connected to the 
StepOnePlus System
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Computer minimum requirements

● Windows XP sp2
● Intel processor 1 GHz
● 512 MB of RAM
● One 20-GB hard drive
● CD Rom

Minimum Monitor Resolution

1280x1024 pixel resolution
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Hardware specifications

● Power switch in the back. The instrument automatically 
enters a standby mode after 4h. No need to power off the 
instrument after a run. 

● During the standby mode, the touchscreen becomes gray, 
but is activated with a simple touch. 

● The entire system becomes activated after pressing the 
blue soft button 

● 8-10 min for the heated cover to warm up.
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StepOnePlus™ Real-Time PCR System: The Basics
● Veriflex™ Block

-One block, Six Zones
-The same “Better than gradient” feature from Veriti™
96-well Thermal Cycler

*Image from Veriti
Thermal Cycler
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Veriflex™ Block for customers who have legacy SYBR®
Green primers

RPLP

PGK1

RNaseP

ACTB

PPIA

18S

Target

616
605
594
583
572
561

TempZone

16 replicates for each target

Data courtesy of Bill Kiffmeyer and Birgit Suppe

12 July 28, 2008 © 2008 Applied Biosystems

Veriflex™ Block: Good uniformity across the block or the zone

# of 
reps.

SD

Ct

7216

0.0720.04

21.922.0

Whole 
Block 
@ 57C

Zone 2 
@ 57C

Threshold: 3.691671
Baseline: 3 to 15

Data courtesy of Bill Kiffmeyer and Birgit Suppe
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Strong Performance: Broad dynamic range, even when 
multiplexing

Data courtesy of Bill Kiffmeyer and Birgit Suppe

*8 logs of dynamic range when duplexing FAM-labeled 18S probes with VIC-labeled IPC using the TaqMan® Gene Expression 
Master Mix
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後基因體時代之重要應用
- 基因定量 & SNP Genotyping

GMO之應用

特定基因之表現與Phenotype 之關聯性

病毒或病原菌之偵測

疾病相關基因之定量

植物基因之表現

優生保健之篩檢

心臟血管疾病基因之監測

GMO之應用

特定基因之表現與Phenotype 之關聯性

病毒或病原菌之偵測

疾病相關基因之定量

植物基因之表現

優生保健之篩檢

心臟血管疾病基因之監測

基因定量基因定量基因定量

SNP應用在致病基因的研究

- Linkage Mapping Study

- Association Study

SNP應用在抗藥性的研究

- Response to drugs 

- Disease severity & susceptibility

- Prognosis

SNP應用在致病基因的研究

- Linkage Mapping Study

- Association Study

SNP應用在抗藥性的研究

- Response to drugs 

- Disease severity & susceptibility

- Prognosis

SNP GenotypingSNP GenotypingSNP Genotyping

15 July 28, 2008 © 2008 Applied Biosystems

Real Time PCR Amplification plot features
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principle of quantitative real-time PCR…

use when rather than how much

Threshold 
of detection
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l→
PCR cycles→

real-time PCR amplification plots (5 x 2-fold dilns. + NTC)

5000
2500 1250

20,00020,000

10,00010,000

End point 
detection

Low Ct
( high copy #)

high Ct
( low copy #)

CT = threshold cycle: the calculated fractional cycle number at 
which the PCR product
crosses a threshold of detection

Y= N0 2n ,  CT 與起始濃度之對數值成反比
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The Optimized Chemistry used to Detect PCR Products

-- TaqMan & SYBR

SYBR Green ISYBR Green ITaqManTaqMan TaqMan MGB

F
Q

1. Reporter (R)

2. Quencher (Q)
energy 
transfer
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5’
3’

5’
5’
3’

5’

Forward
Primer

Reverse
Primer

5′ Nuclease Assay

HybridizationR
Q

hv

Excitation

19 July 28, 2008 © 2008 Applied Biosystems

TaqMan® MGB/NFQ Probes
Minor Groove Binder (MGB)

Small molecule that fits snugly into the minor groove of duplex DNA
Stabilizes probe annealing

Non Fluorescent Quencher (NFQ)
“Dark” quencher
Acts as energy transfer acceptor that does not emit a detectable fluorescent signal

MGB probe design uses a special algorithm in 
Primer Express® Software.
All probes will be short (13-25-mers)

l
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Polymerization Complete

Polymerization

SYBR Green 1
®

- dsDNA minor-groove binding dye



21 July 28, 2008 © 2008 Applied Biosystems

Dissociation curves for different sample amounts
Raw data view

PCR Products

Denaturation Results—Derivative view (single product)
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如何設計Real Time PCR的Primers/ Probe
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● TaqMan Gene Expresion Assays (5 species!!!)

● TaqMan SNP Genotyping Assays

● 代客設計與測試 for SNPs and Gene Expression

–All-in One tube TaqMan-
based Assay

● Design primer or probe by software

The Three Solutions for Real-time PCR

•Ready made assays
•網路選購

•提供所有相關生物資訊
•Updated Human   
Genome information

Custom TaqMan Assays
Service

1

2

3
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1. How to search TaqMan Gene Expression Assay?

Http://www.appliedbiosystems.com
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MicroRNAs
● Small ( ~ 22 nt), non-coding RNAs shown to play a role 

in gene regulation

● Endogenous (occur in nature)
~ 250 miRNA genes/species
~ highly conserved among related species

● Primarily function in suppressing translation

● Have been shown to cause mRNA degradation

–Mature miRNAs are biologically active form 
–Via RNA interference, similar to siRNA

Precursor 
miRNA

Mature 
miRNA
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miRNA Quantitation by RT-PCR

Synthetic miRNA Target

let-7a let-7b let-7c let-7d
Assay

for

let-7aNorthern Blot Result
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Individual TaqMan MicroRNA Assays
● Assay include: 447 Human;

312 Mouse; 
231 Rat; 
65 Arabidopsis thaliana
82 Caenorhabditis elegans
72 Drosophila melanogaster

● 23 endogenous controls (small nuclear RNAs)
U6, U19, U24, U38, U43, U44, U48, U49, U66, Z30………..

● Each assay contain: 1 RT primer, 1 TaqMan Assay
50x RT reaction and 150 real time reactions 

( 20 ul reaction volume)
● Additional Applied Biosystems Products required to run miRNA assays

-- TaqMan MicroRNA RT kit ( 200 rx/ or 1000 rx package)
-- TaqMan Universal PCR Master Mix
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miRNA search website
http://www.appliedbiosystems.com/products/miRNA.html
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The Assays-by-Design Process

Customer Choose 
sequence

Assays by 
Design File 
builder SW

ABI performs Quality 
control Assays 

shipped

ABI Assays 
designed and 
manufactures

我們將隨貨附上:
1. Primer sequence
2. Probe sequence
3. PCR programquantitative PCR

- gene expression
- any sequence detection
- other quantitative PCR applications
(needs 2 primers +1 probes)

22genotyping
- bi-allelic (SNP) genotyping
- insertions/deletions (InDels)
- sequence variants

(needs 2 primers + 2 probes)

11

2: Custom TaqMan Assays Service
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3. 定量PCR Primers/ Probe設計軟體
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清楚明確的 TaqMan Probe & Primer 設計規範

200 bp amplicon 500 bp amplicon
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Primer Express 3.0 Operation
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2. Find Primer/Probe

1. Add DNA file or Copy & Paste
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Design Parameter
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Result

Reagents
●Optical Consumables
● RNA Isolation Kit
● RT kit
● Real Time PCR Reagent
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● Supported consumables:
– P/N 4346907
Fast 96-Well Reaction Plate (0.1 mL) -10 plates

– P/N 4360954
Optical Adhesive Film - 25 films 
– P/N 4358293
Fast 8-Tube Strip (0.1 mL) - 125 strips

–P/N 4323032
Optical 8-Cap Strip - 300 strips

StepOnePlus™ Real-Time PCR System: The Basics

★ Place the tray containing the tube, Load at least 16 tube 40 July 28, 2008 © 2008 Applied Biosystems

Sample Preparation Decision Tree
http://www.ambion.com/techlib/trees/RNA/index.html
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Skip RNA Isolation!

Cells-to-CTTM

Isolation/Purification-Free Sample 
Preparation for Your Gene 

Expression Studies
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Traditional RNA Isolation vs Cells-to-CT™ Workflow
Lyse

Remove Genomic DNA

Add Ethanol

Bind Total RNA

Wash (3X)

Elute RNA

2
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s) Cell Lysis with 
DNase (5 min)

Stop Solution   
(2 min)

Ready for qRT-PCR

7
 M
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u
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s

-All at room temperature

-No centrifugations

-No organics

-No filter to clog 

-Can be done directly in culture 
plates

7
 M

in
u

te
s
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Step1:
Convert RNA to cDNA
(random primers/oligo dT)

Step 2:
Amplify and quantify cDNA
(gene-specific primers)

Multiple
tubes

RNA-to-CT™ (qRT-PCR) 2-Step Kits 

2-Step Kit

cDNA

RNA
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Reverse TranscriptionReverse Transcription : High Capacity cDNA archive Kit

TaqMan Chemistry SYBR Chemistry

2x TaqMan Master Mix    1x                 10 ul
20x Probe/primer Assay Mix                  1 ul
Water                                                       NA
cDNA 10-100 ng 5-10 ul

20 ul

2x SYBR Master Mix     1x                10 ul
F Primer                         optimized       NA
R Primer                         optimized       NA
Water                                                     NA
cDNA 10-100 ng 5-10 ul

20 ul

如何製備Real Time PCR的反應

Component
10x Reverse Transscription Buffer

25x dNTP
10x Random Primer
RT Enzyme 50U/uL
RNA (0.1~10 ug)

H2O

Real Time PCR:
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Comparison of RT efficiency 
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試劑多樣性 符合你所有需求!

Standard Mode

●TaqMan® Gene Expression Master Mix

●TaqMan® Genotyping Master Mix

●Power SYBR Green Master Mix 

New

不定期舉辦試劑優惠專案 !!

Fast Mode

TaqMan® “Fast” universal Master Mix

SYBR Green “Fast” Master Mix
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Convert RNA to cDNA

Amplify and quantify cDNA
(gene-specific primers)

Single
tube

RNA-to-CT™ (qRT-PCR) 1-Step Kits - RNA 病毒檢測應用

1-Step Kit RNA

cDNA
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New: RNA-to-CT™ (qRT-PCR) 1-Step Kits

Power SYBR® Green RNA-to-CT
TM

1-Step Kit
TaqMan® RNA-to-CT

TM 1-Step Kit
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Crucial points for Success Total Solutions 
Optimization and Variety of qPCR Master Mixes
http://www.ambion.com/techlib/trees/qpcr/
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http://www.ambion.com/techlib/trees/qpcr/

Crucial points for Success Total Solutions 
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實驗設計
絕對定量 & 相對定量
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16
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amount

50,000 copies

12,500 copies

6,250 copies

Sample A

Sample B

Sample C

絕對定量( Absolute Quantitation)
-主要應用於病毒量及病原菌偵測-
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相對定量( Relative Quantitation)
Relative— “n-fold” difference relative to the calibrator (no units)

-- 1. △△△△Ct analysis (**UB 2)Ct analysis (**UB 2)
-- 2. relative standard curverelative standard curve

♦ Standard: any stock RNA or DNA containing  the appropriate target
♦ Endogenous control normalized RNA input measurement and RT-efficiency differenc
♦(ex. 18S rRNA, GAPDH, HPRT, β-actin……..)

♦ The most powerful and widely used method
Ex. Time Course (Treatment)
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Comparative Ct Method
Comparison of the c-myc expression level 
in T=0, T=12, T=24, T=48 time course study

Reverse Transcription: Ex. 5 ug RNA/ 50 uL =100 ng/uL

Spectrophotometer measure RNA quantity

Real Time PCR
Unknown samples( 50 ng): T=0, T=12, T=24, T=48

Calibrator

t=0 t=12 t=24 t=48
time

total RNA

cDNA

total RNA

cDNA

total RNA

cDNA

total RNA

cDNA

C-myc GAPDH C-myc GAPDH C-myc GAPDH C-myc GAPDH

Ct=30.5   Ct=23.6 Ct=27   Ct=22.6
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Comparative Ct Method

step 2: Normalization to calibrator sample

∆Ct Sample  – ∆Ct Calibrator = ∆∆Ct

step 1: Normalization to endogenous control
Ct Target gene – Ct Endogenous control = ∆Ct

step 3: use the formula

22--∆∆∆∆CtCt
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∆∆Ct Validation

Log of Input

C
t v

al
ue

GAPD
H

C-Myc

∆
Ct

Y=0.049X+3.0179
slope + 0.1∆Ct allowed

∆ Ct

Log of Input RNA
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c-Myc GAPDH ∆Ct ∆∆Ct 2-∆∆Ct

T=0 (calibrator) 24 9 15 0 1.0
T=12hr 24 10 14 -1 2.0
T=24hr 23 11 12 -3 8.0
T=48hr 28 10 18 3 0.1

相對定量實驗ΔΔCt Calculations
(Comparative Ct)
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Comparison of the c-myc expression level 
in T=0, T=12, T=24, T=48 time course study

Standard: Raji Cell line total RNA
Endogenous Control: GAPDH

Target gene

Endogenous control

Calibrator

t=0 t=12 t=24 t=48
time

total RNA

cDNA

total RNA

cDNA

total RNA

cDNA

total RNA

cDNA

Reverse Transcription : Ex. 5 ug RNA/ 50 uL =100 ng/uL

Spectrophotometer measure RNA quantity

Serial dilution of the standard cDNA
S1:100ng100ng, S2: 20 20 ngng, S3: 4 4 ngng, S4: 0.5 0.5 ngng, S5…..   

S1, S2, S3, S4 and 
Unknown samples( 50 ng):T=0, T=12, T=24, T=48

Relative Standard Curve Method
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Relative Quantitation Using 
Relative Standard Curve Method

When Time=0 is calibrator

Time 12/ Time 0=0.4/ 0.07=5.5
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⊗ C⊗ C Target gene

⊗ A⊗ A
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Endogenous controlEndogenous control

15.71.15
(0.93/0.81)

0.810.93T=36

342.49
(0.7/ 0.28)

0.280.70T=24

5.50.4
(0.41/1.02)

1.020.41T=12

10.07
(0.039/ 0.54)

0.540.039T=0

C-myc
Rel. to 
T=0

C-myc/ 
GAPDH

GAPDH 
RNA (ng)

c-myc
RNA (ng)

Time
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The Application of SNP Genotyping 

on Real Time PCR System
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Genotyping—competing probes
discriminating alleles and single nucleotide polymorphisms

Allele A Allele B

FAM = homozygous allele A VIC = homozygous allele B

Q

Mismatch

VIC

QFAM

Q

Mismatch

FAM

QVIC

FAM & VIC = heterozygous (A & B)
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allelic discrimination (SNP) data

Homozygous Allele 1
(VIC colour signal)

Homozygous 
Allele 2

(FAM colour signal)
Heterozygotes

(FAM + VIC 
signal)

NTC’s
(no template controls)

Software Operation
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All in One Features 麻雀雖小五臟俱全!!
一套軟體可以符合全方位的應用

New
● Quantitation-Standard curve
● Quantitation-Comparative CT

Quantitation-Relative standard curve
● Melt curve
● SNP Genotyping
● Presence/absence
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Key Benefits

● Design Wizard, Advanced set up, Quick Start
● Genotyping, Real-Time data and plate read collected

in one file
● Export to Excel, Power point, or save as jpeg
● Advanced analysis options, manual baseline setting 

per well
● Ordering materials

Quick Start 先上機 !
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結果收集完可再回到 “Setup” 重新編輯實驗型態, 樣品位置
不用擔心設定錯誤造成分析上的困擾
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Automatic plate layout in the Design wizard
●Automatic Standard Curve Setup  
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Red lines
to delineate 
zones
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Enable VeriFlex TM Block, you could edit the temperature for each zone
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Analysis : Amplification Plot
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Analysis : Standard Curve
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Analysis Report
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Result: Export to Excel, PowerPoint, or save as jpeg
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Analysis : Gene Expression
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Show the different gene standard curve in the same time

Absolute & Relative Standard Curve
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