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Limitation of End point PCR
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傳統PCR v.s qPCR

+Taq
+dNTP
+MgCl • End point+MgCl2
+H2O
+Buffer
+Template
+Primer

End point
• Fuzzy data
• Labor 

intensive+Primer
(On ice)

> 3 hrs(1.5 hrs labor)

+2x Master Mix
H O

• Online 
monitoring+H2O

+Template
+Primer
(Room Temp)

monitoring
• More sensitive
• Automated

<1 hrs (20 min labor)
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Real-time PCR

1. 利用螢光物質與DNA片段結合的特性，來達
到偵測的目的到偵測的目的

2.   隨著反應進行，螢光強度也將隨之增加

3. 觀察螢光的強度，即可得到欲偵測物的起始
濃度差異濃度差異

4.   依據此原理，可進行多種實驗應用依據此原理 可進行多種實驗應用
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qPCR常用螢光偵測方法
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SYBR Green Dye
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SYBR Green Dye
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SYBR Green Dye

• Easy to start qPCR Exp.
Inexpensive• Inexpensive

• Accurate
• Large dynamic range• Large dynamic range

• Primer specificityPrimer specificity 
• Single target
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Melt Curve Analysis (SYBR Green Dye)
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Melt Curve Analysis (SYBR Green Dye)
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qPCR常用螢光偵測方法
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Taqman® probe
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TaqMan® MGB/NFQ Probes
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同步定量PCR之應用
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產物量 起始濃度 X 2產物量= 起始濃度 X 2n

起始濃度=   =
產物量

2 n
產物量X 2 -n

2 n
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Theoretical 
increase
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A

• In theory, PCR reactions 
amplify exponentially
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Amplification plot

Exact doubling of product -The reaction has stopped-Exact doubling of  product
-Reactions is very precise 
and specific -The reaction components 

are becoming limited

The reaction has stopped
-No more products are being 
made
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產物量 起始濃度 X 2產物量= 起始濃度 X 2n

起始濃度=   =
產物量

2 n
產物量X 2 -n

2 n
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產物量高起始濃度=   =
產物量

2 n
產物量X 2 -n

起始濃度
產物量 產物量X 2 n

低起始濃度=   =
產物量

2 n
產物量X 2 -n
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The point at which the fluorescence rises 
appreciably above background

Threshold Cycle, Ct
高

固定量
少

2323

y t

低
固定量

多



Principle of quantitative real-time PCR
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How to find Threshold ?

Y: log 對數圖譜

Y: linear 線性圖譜
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The Three Solutions for Real time PCR

1. TaqMan Gene Expression Assays, 
TaqMan SNP Genotyping AssaysTaqMan SNP Genotyping Assays

2.   Custom TaqMan Assays serviceCusto aq a ssays se ce

3.   Design primer or Probe by software
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1. TaqMan Gene Expression Assays, TaqMan SNP Genotyping Assays

•Ready made assays
•網路選購
•提供所有相關生物資訊提供所有相關生物資訊
•Updated Human
Genome information
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2. Custom TaqMan Assays service

30代客設計與測試



2. Custom TaqMan Assays service
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3. Design primer or Probe by software
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StepOnePlusStepOnePlus
儀器介紹
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• 輕鬆擁有配備齊全的首選機器!

• 全機一體成型!• 全機一體成型!

• 精確、穩定的PCR控溫系統!

彩色觸控式螢幕!
42

• 彩色觸控式螢幕!

• USB插槽存取data!



• 材質:
高科技鎳鉻合金高科技鎳鉻合金

• 基座升降溫速度:
4 6 ℃/sec4.6 ℃/sec

• 樣品升降溫速度:
Fast mode: ± 2 2 ℃/secFast mode: ± 2.2 ℃/sec
Std mode: ± 1.6 ℃/sec

• 樣品反應管選擇: 0.1 ml樣品反應管選擇
96 孔盤、8連排管、單管

• 反應體積: 10-30 l
• 精確、穩定的PCR控溫系統: 

Peltier technology
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• Veriflex: gradient
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Veriflex™ Block for customers who have legacy SYBR® 
Green primers
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單機操控 電腦操控

甚至是甚至是…  

區域網路連線操控

LAN
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StepOne 上機操作
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Part 1: StepOne 單機操作
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Part 1: StepOne 單機操作
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Part 1: StepOne 單機操作
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Part 1: StepOne 單機操作
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Part 2: StepOne 軟體上機步驟
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StepOne 軟體分析操作步驟
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結果分析結果分析

絕對定量、相對定量
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絕對定量
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The slope of the standard curve can be directly correlated to the 

Efficiency () = [10(-1/slope) ] - 1

efficiency of the reactions:
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y () [ ]
when slope = -3.32, Efficiency = 100%



Points to Remember

• Threshold Cycle values (CT) have a direct 
relationship to the amount of starting templaterelationship to the amount  of starting template

• 100% efficiency : 2n = fold dilution00% e c e cy : o d d ut o

• Efficiency of reactions between 90-110%

• R value should be ≥0.98
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相對定量
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c-myc c-myc
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c yc c yc



產物量
起始濃度=                 

產物量

2 n

起始濃度=                                  產物量(Threshold)
2 Ct2 Ct
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起始濃度c-myc=                                  產物量(Threshold)
2 Ct (c-myc)2 Ct (c-myc)

起始濃度GAPDH= 產物量(Threshold)
起始濃度GAPDH=                                  

2 Ct (GAPDH)

c-myc 2 Ct (GAPDH)

2 Ct (GAPDH) Ct ( )c myc

GAPDH
=

2 Ct (c-myc)
= 2 Ct (GAPDH)-Ct (c-myc)

2 – (Ct (c-myc)-Ct (GAPDH))2 (Ct (c myc) Ct (GAPDH))=

= 2 – △Ct
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c-myc c-myc
75

c yc c yc

2 – △Ct22 – △Ct1



2 – △Ct2加藥c-myc 2 

2 – △Ct1

加藥c yc

c-myc
= = 2 – △Ct2-( - △Ct1)

2 – (△Ct2 - △Ct1)=

2 – △△Ct=
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StepOne & StepOnePlus
簡 維護保養與注意簡易維護保養與注意事項

1. 可使用 0.1 mL (96 well optical plate、八連排(8 tubes/strip) optical  
tubes 或單一的 optical tube)，配合適當的 precision plate holder 都可
直接上機直接上機。

2. 管子及蓋子上請勿標記任何記號，避免墨色脫落沾到 PCR block
上增加背景值。

3. 請定期以棉花棒沾二次水清潔 PCR block 增加偵測靈敏度。
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Thanks for Your Attendance!

鄒志成 Ryan
T l 0980 318 932Tel: 0980-318-932
Email: Ryan@kimforest.com
Website: http://www.kimforest.com
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