
The world leader in serving science 

实时荧光定量PCR技术应用 
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TaqMan®  Assay Total Solution 

Solutions 
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Genotyping 
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Diseases: 

•Diabetes  糖尿病 
•Inflammatory bowel:Gallstones  胆结石 

Cardiovascular conditions and lipid metabolism: 

• Atrial fibrillation 心房颤动  

•cholesterol 胆固醇转运 

Neuropsychiatric conditions: 

•Amyotrophic Lateral Sclerosis 肌萎缩侧索硬化 
•Schizophrenia 精神分裂症 
•Bipolar disorder 躁郁症 

Autoimmune and infectious diseases: 

•Rheumatoid arthritis 类风湿性关节炎 

•Childhood asthma 儿童哮喘  

Cancer： 

•Prostate cancer 前列腺癌  

•Breast cancer 乳腺癌 

•Colorectal cancer 结肠直肠癌 

Various traits: 

•Height   

•Blue vs. green eyes 

 

 

 

 

 

为什么研究SNP 

a change in the nucleotide 

present at a single base in a 

known DNA sequence. 

    (Single Nucleotide Polymorphisms ) 

http://en.wikipedia.org/wiki/File:Dna-SNP.svg
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TaqMan®  Genotyping Assays 
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FAM 

VIC 

FAM 

VIC 

FAM 

VIC 

 FAM=等位基因II纯合 

VIC=等位基因I纯合 

FAM+VIC=杂合子 

 TaqMan SNP Assay检测示意图 
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TaqMan®  SNP基因分型分析试剂盒 

超过4,500,000个SNP基因分型分析试剂盒可供选择，其中包含

3,500,000 HapMap SNP，70,000个cSNP 

另提供超过10,000个小鼠的SNP基因分型检测试剂盒 

SNP Browser软件可以帮助选择和订购所需检测的位点和产品 

另提供代客设计合成服务 
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TaqMan®  Genotyping Assays Workflow 

1. Combine sample 

with TaqMan® SNP 

Genotyping Assay 

2.  Perform 

amplification on 

thermal cycler 

3.  Read results 

4. Analyze results 

using TaqMan® 

Genotyper 

Sofftware 

• TaqMan®  SNP 

Genotyping Assays 

• TaqMan®  Universal 

PCR Master Mix 

• DNA sample 

•Prepare the reaction 

mix 

•Perform PCR  

• QS 12K, ViiA7, 

7900HT, 7500, 7500 

Fast, StepOne 

,StepOnePlus 

•TaqMan® Genotyper 

Software 
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Application  

TaqMan® genotyping PCR assays 

IL28B rs12979860 genotype is a strong predictor of 

treatment outcome to PegIFN plus Rbv in HCV-4 

monoinfected Patients. 

 

The incorporation of the IL28B genotype in the treatment 

algorithm of HCV-4 patients. 

 

Highlight the need to consider this factor in the design 

and randomization of drug discovery studies 

7900HT real-time PCR instrument 

S. De Nicola et al., Hepatology 55, 336 (Feb, 2012). 
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Copy number variation 
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 Copy Number Variation (CNV)定义 

• 基因组发生DNA片段缺失、重复、插入、倒位 

• 片段范围：50bp-1mb.  Most in 1-10kb 

• CNV分布于人类基因组 

     ~ > 290, 000 identified CNVs 

      

 CNV的重要性：与多种疾病表型紧密相关  
• HIV/AIDS susceptibility (CCL3L1) 

• Rheumatoid Arthritis风湿性关节炎 

• Neuropathies 神经系统疾病(PMP22) 

• Type I diabetes 

• Lupus 红斑狼疮-免疫系统疾病(FCGR3B & C4) 

• Crohn’sdisease节段性回肠炎(DEFB4) 

• Cancer 

• Drug Metabolism (e.g. CYP2D6) 

为什么研究CNV 
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Calibrator  

Sample (♀) 

Test 

Sample (♂) 

Ct (VIC) = 27.0 

Ct (FAM) = 28.5 

Ct = 1.5 

Ct (VIC) 

 = 27.0 

Ct (FAM) = 

27.5 

Ct = 0.5 

Ct = 1 

Copy number 

 2-Ct  2 = 1 

Test assay 

(FAM, YIPF6) 

Chr X 

Reference assay 

(VIC, RNase P) 

Chr 14 
TaqMan CNV assay

2.5 ng wet DME gDNA - 10 uL - 7900

Xcntrl_55593_3 + RNaseP_4
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by Relative Quantitation (an example) 
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TaqMan® Copy Number Assays 

Human： 1,600,000 assays 

 Mouse：180,000 assays 

 

Easy to use, robust, and accurate 
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TaqMan®  Copy Number Assay Workflow 

2.  Combine 

and load 

plate 

3. Run on   

real-time PCR 

instrument 

4. Analyze with 

CopyCallerTM 

Software 

• TaqMan® Copy 

Number Assay (Test 

Assay) 

• TaqMan® Copy 

Number Reference 

Assay 

• TaqMan® Master Mix 

• gDNA 

•Prepare the 

reaction mix 

•Add the reaction 

mix to the prepared 

DNA reaction plate 

•Perform PCR  

• QS 12K, ViiA7, 

7900HT, 7500, 

7500 Fast, 

StepOne 

,StepOnePlus 

•CopyCaller® Software 

1. Prepare Sample 
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Application  

A. J. Sharp et al., Nat Genet 40, 322 (Mar, 2008). 

TaqMan® Copy Number Assay 

Applied Biosystems 7900HT SDS instrument 

This recurrent 1.5 Mb deletion 

contains six genes, including a 

candidate gene for epilepsy 

(CHRNA7) that is likely responsible 

for the observed seizure phenotype 
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Rare Mutation Detection 
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如何在早期发现肿瘤？ 
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castPCR™:Competitive Allele-Specific TaqMan® PCR  

只有突变等位基因（ mutant allele ）可以进行扩增 

野生型等位基因扩增被Blocker抑制  
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稀有突变检测试剂盒 

 产品组合： 

• 46个癌症基因上的778个关键突变位点 

• Wild-type assays for only the subset of 

mutation targets  

• Internal Positive Control Reagents (IPC 

kit) 

• Mutation Detector™ Software 

 

 适用于FFPE组织，新鲜、冰冻组织和培养
细胞等抽提得到的基因组DNA 

TaqMan® Mutation Detection Assays (TMDA)  
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TaqMan® Mutation Detection Assays (TMDA)特点 

高灵敏度（High Sensitivity） 

• 可以检测0.1%突变基因 

• 在不同细胞系中，具有相同的灵敏度 

高特异性（High Specificity） 

• 在稀有突变检测应用中，与standard allele specific PCR和TaqMan® SNP 
assays相比具有更高的特异性 

简单操作步骤（Simple Workflow） 

• 整个工作流程 <3 hrs 
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TaqMan®  Mutation Detection Assay /cast-PCR™ Workflow 

1. Select and 

Order Assays 

2.  Prepare  gDNA  

     and reaction mix 

3.  Run by 

real-time PCR 

4. Detect & 

Quantify mutations 

• Target assays 

• Gene reference 

assays 

• Optional IPC 

reagents 

• TaqMan®  

Genotyping Master 

Mix 

• Prepare genomic 

DNA Sample 

• Add Mutation 

Detection Assay 

• Add Genotyping 

Master mix 

• (optional: IPC) 

• QS 12K, ViiA7, 

7900HT, 7500, 7500 

Fast,  StepOnePlus 

•Mutation Detector™ 

Software  
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Application  

A. Didelot et al., Experimental and molecular pathology 92, 275 (Jun, 2012). 

Applied Biosystems Prism 7900 HT sequence detection system 

TaqMan® genotyping master mix 

TaqMan® Mutation Detection assay 

“less laborious and requires less 

stringent precautions to prevent 

crossover” 

“an important technology to consider in 

the field of mutation detection for clinical 

purpose“ 
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Percentage of Methylation 
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为什么研究甲基化 

CpG岛甲基化与癌症 肿瘤中异常的表观遗传学改变 

肿瘤的特征之一是不平衡的甲基化。 

     肿瘤的DNA甲基化改变表现为

基因组整体甲基化水平降低和CpG岛

局部甲基化水平异常增高。导致基因

组的不稳定。 
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    不同甲基化程度产生不
同熔解曲线，通过不同
Tm值进行甲基化程度的
区分 

HRM Melt Curve Dynamics 

Reading a High Resolution Melt Curve 

High Resolution Melting (HRM) 

Tm值：DNA的双螺旋结构打开一半时的温度 

一种利用熔解曲线对DNA 进行分析的方法， 
利用不同PCR产物，Tm值不同的原理进行分析. 
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High Resolution Melting (HRM) Reagents 

Specially formulated for superior performance and full integration into the AB HRM Workflow 

 

• MeltDoctor™ HRM Master Mix 

• MeltDoctor™ HRM Reagent Kit 

• MeltDoctor™ HRM Dye 

• MeltDoctor™ HRM Calibration Plates 

• 384-well 

• 96-well 

• MeltDoctor™ HRM Positive Control Kit 
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HRM Experiments Workflow 

1. Instrument 

Calibration 
2.  PCR Design & 

Optimization 
3.  PCR 4. Sample Melt 5.  Data Analyze 
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Applilcation 

Cancer Genetics and Cytogenetics 196 (2010) 

High-resolution DNA melting (HRM) analysis 

7500 FastReal-Time PCR System 

High-resolution melting v 2.0 software 
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Gene Expression 



31 

从单基因到网络调控 

From single to network 

http://genomebiology.com/2007/8/7/R145/figure/F10
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TaqMan® Gene Expression Assay 
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TaqMan® Gene Expression Assays 

 提供超过130万个分析试剂盒 

 涵盖人、大鼠、小鼠、犬、果蝇、拟南芥

、线虫、恒河猴、猪、鸡、牛、兔和斑马

鱼等29个物种 

 PCR引物和TaqMan® 探针，无需优化，

即可直接使用； 

 提供用户订制服务； 
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TaqMan®  Gene Expression Assay Workflow 

5. Analyze data 1. Extract RNA 
2. Reverse- 

transcribe RNA 

3. Set up singleplex  

    TaqMan® Assay reactions 

4.  Perform  real-

time PCR 

amplification 
5.  Analyze data 

• Prepare RNA • Prepare cDNA 

• Add TaqMan®  

Gene 

Expression 

Assay   

•Gene reference 

assays 

• QS 12K, ViiA7, 

7900HT, 7500, 

7500 Fast,  

StepOnePlus 

• SDS  

•RQ Manager 

•8-Tube Strip  

•96-well 

•96-well fast 

•384-well  

•TLDA 

•OpenArray  
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microRNA profiling/expression 
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为什么研究 microRNA 
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优点： 

1. 高特异性，能区分前体和

成熟miRNA； 

2.  高灵敏度， 1-10ng样本

； 

3.  精确度高，动态范围宽，

不同拷贝都能检测； 

4.  快速-- 3小时。 

miRNA 
RT primer 

Step 1: 
Stem-loop RT 

Step 2: 
Real-time PCR 

cDNA 

Forward primer 

Reverse primer F Q 

TaqMan®  probe 

成分： 

1. RT primer  

2. Forward primer 

3. Reverse primer 

4. TaqMan®  probe 

TaqMan® MicroRNA  Assays 
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TaqMan®  microRNA  Assays 

Individual Assays 

•  1710 Human 

~ 18 Endogenous controls  

•  868 mouse 

~ Plus 10 Endogenous controls 

•  370 Rat 

•  337 C. elegans 

•  184  Arabidopsis 

•  371 Drosophila 

•  total 12,000 
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TaqMan®  microRNA  Assay Workflow 
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Application 

T. H. Cheung et al., nature 482, 524 (Feb 23, 2012). 

TaqMan®  miRNA  microarrays 

TaqMan®  miRNA assays 

TaqMan®  mRNA  assays 

7900HT  Fast Real-Time  PCR System 

The finding that Dek is a key target of miR-489 in maintaining quiescence provides insight 

into the molecular pathways that regulate the quiescent state 
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Long Non-coding RNA profiling/expression 
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为什么研究 non-coding RNA 

Cancer type:  

•colon 

•Breast 

•Lung 

•Epithelial tumours 

•Leukaemia 

  

non-tumoural Disease: 

•Atheromatosis and atherosclerosis 动脉粥样硬化  

•Transient neonatal diabetes mellitus 新生儿暂时性糖尿病  

•Beckwith–Wiedeman syndrome 突脐、巨舌、巨体综合征 

•Silver–Russell syndrome 纤维性骨营养不良综合征 

•McCune–Albright syndrome  多发性骨纤维发育不良伴性

早熟综合征  

•Alzheimer’s disease   阿尔茨海默病  
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TaqMan® Non-coding Assay 
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TaqMan® Non-coding Assays 

Species # Assays 

Human 14,074 

Mouse 10,441 

Rat 47 

Total 24,562 

Human    14,074 

Mouse     10,441 

Rat           47 

 

Total         24,562 

 

Customized assays 
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TaqMan® Non-coding Assay Workflow 

• Prepare RNA • Prepare cDNA 

• Add TaqMan®  

Gene Expression 

Assay   

•Gene reference 

assays 

• Add GE Master Mix 

• QS 12K, ViiA7, 

7900HT, 7500, 

7500 Fast,  

StepOnePlus 

• SDS  

•RQ Manager 

•8-Tube Strip   

•96-well 

•96-well fast 

•384-well  

•TLDA® 

•OpenArray® 

5. Analyze 

data 

1. Extract RNA 
2. Reverse- 

transcribe RNA 

3. Set up singleplex  

    TaqMan® Assay 

reactions 

4.  Perform  

real-time PCR 

amplification 

5.  Analyze 

data 



48 R. A. Gupta et al., nature 464, 1071 (Apr 15, 2010). 

Application 

TaqMan® assays and preamplification pool  

Non-coding TaqMan ® assays 

TaqMan ® PreAmp Master Mix Kit 

7900HT Fast Real-Time PCR System 

These findings indicate that lincRNAs have active 

roles in modulating the cancer epigenome and may 

be important targets for cancer diagnosis and 

therapy. 
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Protein expression 
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蛋白表达分析 

  局限性  

• 较大的样品量 (105 cells or 1 ug and up) 

• 由单个抗体的特异性决定反应的特异性 

• 需要通过多步洗涤，降低背景信号 

 

 基于抗体方法 

• ELISA 

• Western 
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TaqMan®  Protein Assays 

B 
B B 

B 
B B 

3’ 
B 

B B 

B 
B B 

Assay 

Probe A 

Assay 

Probe B 

+ 

+ 

3’ 

Prox-Oligo A 

Prox-Oligo B 

Customer-supplied 

biotinylated antibodies 

Data Analysis 
Ligation & 

Inactivation 
Binding 

Prepare 
Sample 

Build the 
Assay 

Lyse cells and dilute into 

plate (2 ul sample) 

Target 

3’ 

B 
B B 

B 
B B 

B 
B B 
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B B 
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TaqMan®  Fast 
Real-Time PCR 

Cycle number 

结合探针到靶蛋白 
(2 抗原决定簇) 

DNA连接酶连接空间位置接近
的2段Oligo,构成PCR模板 

TaqMan® 快速定量PCR检测
蛋白表达量 
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开放式TaqMan® 蛋白表达试剂盒 

Enough to make 40 x 96-well plates of 

Assay Probes 

      

Open Kit Components 

• Oligo Probe Kit 

 

 

 

 

 

 

 

• Buffer Kit 

• Lysate Dilution 

• Antibody Dilution 

• Assay Probe Dilution 

• Assay Probe Storage 

 

3’ 

Prox-Oligo A 

Prox-Oligo B 
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微量样品蛋白定量 

•     培养细胞样品：10-500 cells 

•     组织裂解物：   1-1000 ng total protein 

 

检测细胞或组织样本里的蛋白质 

•      可以是细胞，组织，甚至FFPE和冰冻切片 

•      无需蛋白纯化步骤 

 

结合抗体检测的准确性 

   和荧光定量PCR的灵敏度和精确度 

 

TaqMan®  Protein Assay 优势 
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TaqMan®  Protein Assay Workflow 

Total time  

Sample to result ~3.5 hr 
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Application 

A. J. Gillis et al., Int J Androl 34, e160 (Aug, 2011). 

Protein Expression Sample Prep Kit 

7900HT Fast Real-Time PCR System 

ProteinAssist software 

TaqMan®  Protein Assay  
LIN28 functions upstream of OCT3⁄ 4 (and NANOG) in 
pluripotent stem and germ cells 

TaqMan®  Protein Assay  is a quantitative PCR-

method for protein detection and is highly 

important implementable approach for protein 

detection and quantification suitable for routine 

practice. 
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 Protein Stability & Ligand Screening  
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用于新药物开发的配体结合研究 

小分子配体同靶蛋白的亲和力是其成药
性的关键指标之一 

组合化学认为通过基团随机组合合成能
得到各种各样的化合物，这些化合物构
成组合库(combinatorial library)；
对于选定的靶蛋白，只要所用组合库中
候选化合物的结构多样性足够丰富，总
能从中筛选到所需药物 

制备和测定组合库中候选配体的亲和力
是发现配体类小分子药物的关键环节，
而制备和筛选的成本与效率成为发现小
分子配体药物的难题。 
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How to calculate  

• 通过熔解曲线计算蛋白的Tm值  

• Tm值的改变就表示蛋白稳定性的改变 

• Tm值越大，蛋白越稳定 

Protein Thermal Shift™ 的技术原理 

Theory behind the application: 

 

• 正常蛋白折叠，将疏水基团包裹在
内 

•加热时，蛋白折叠打开，疏水基团暴
露 
•在蛋白发生凝集之前，Protein 

Thermal Shift™ 染料结合到暴露的疏
水基团上 
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Protein Thermal Shift™ kit 

Protein Thermal Shift™ Dye Kit   

•Protein Thermal Shift™ Dye  

•Protein Thermal Shift™ Buffer 

 

Protein Thermal Shift™ Starter Kit   

•Protein Thermal Shift™ Dye 

•Protein Thermal Shift™ Buffer 

•Protein Thermal Shift™ Control Ligand 

•Protein Thermal Shift™ Control Protein   
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Protein Thermal Shift™ kit 优势 

 

 每个反应只需要不到1ug的蛋白 

 

 不需要预先了解蛋白或者配体的结构 

 

 不需要太多的优化工作 

 

可以进行大通量筛选实验 
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1. Mix protein, buffer, 

ligand (if applicable), 

and PTS dye 

2. Run melt reaction on qPCR 

system 

3. Analyze with data 

analysis software 

• Protein Thermal 

Shift™ Dye Kit 

• · ViiATM 7 Real-Time PCR System 

•· 7500 Fast Real-Time PCR System 

•· 7500 Real-Time PCR System 

•· StepOne™ Real-Time PCR System 

•· StepOnePlus™ Real-Time PCR 

System 

TaqMan®  Protein Thermal Shift™ Workflow 

• Protein Thermal ShiftTM 

Software 



63 

Digital PCR 
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Application  

 

精确，灵敏，快速，高通量 
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How many beans  

in the jar? 

Answer:  same # as in reference jar 

Answer: 672 yellow, 912 red… 

Unknown “Known” 

什么是 Digital PCR 

数字PCR是一种对单个核酸分子进行PCR扩增的技术 

不需要参照标准曲线，对核酸进行绝对定量 
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Digital PCR(数字PCR) 

Use the number of positive and negative PCR reactions to count the 

number of target molecules. 

Target 
Quantification 

gDNA, cDNA,  

RNA, plasma 

Distribution PCR Reaction 
Poisson fit  

and readout Preparation 

Positive reactions 
Negative reactions 

将样品稀释后分配到众多反应孔，使每个反应孔里的样品平均含量小于一
个拷贝。所有反应孔荧光PCR扩增，然后计算PCR结果有/无的数量，最后
通过统计学公式就可以得出初始样品的精确拷贝数。 
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QuantStudio™ 3D 数字 PCR 系统 

多色荧光系统 
FAM/VIC/ROX 

简单实验流程 
2小时的实验时间，手动操作只需要几分钟 

可扩展的架构 
让您选择不同的芯片，以最少的投资去进
行您的研究 
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 20,000 reaction wells per chip  

 Minimal sample loss 

 One sample per chip 

 Simple and consistent loading 

 Sealed consumable minimizes contamination 

 Each chip identified by unique identification 

number 

 

QuantStudio™ 3D Digital PCR 20K Chip 

 Fixed reaction volume minimizes upfront sample manipulation 

20,000 Reaction-wells 
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应用研究 使用领域 需求 

绝对定量 

NGS emulsion PCR前，测序模板文库精确定量 

标准品标定 核酸标准品精确定量 

单细胞研究 单细胞基因表达精确定量 

相对定量 
CNV分析，染色体非
整倍体研究 

拷贝数少量变异精确检测（10%~50%） 

稀有等位基因检测 

产前诊断 母亲血清中微量胎儿DNA精确分析 

Cancer 研究 
在野生型DNA含量>90%背景下，精确检测稀
有突变（0.1%~10%) 

病毒检测 微量病毒载量精确检测 

GMO 检测 食物中的转基因成分精确定量 

Digital PCR应用 




