Introduction To Real-Time Quantitative PCR (gPCR)

Webinar-related questions: Technical Support:
OlAwebinars@QIAGEN.com BRCsupport@aqiagen.com
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U Part 1: Introduction to Real Time PCR (Q-PCR/gPCR/qrt-PCR)

U Part 2: Pathway-focused Gene Expression Analysis - Advanced
Real-Time PCR Array Technology

U Part 3: PCR Array Data Analysis Tutorial
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g3gge Legal Disclaimer

— QIAGEN

» QIAGEN products shown here are intended for molecular biology applications. These products are not

intended for the diagnosis, prevention, or treatment of a disease.

» For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit

handbook or user manual. QIAGEN kit handbooks and user manuals are available at www.QIAGEN.com

or can be requested from QIAGEN Technical Services or your local distributor.

— Sample to Insight




2eees How does gPCR work?

— QIAGEN

Question: How far apart are the 2 cars?

= Cars race at same speed to finish line

= As car 1 crosses finish line, calculate time for car 2 to finish

= Calculate difference in starting position mathematically (d = rate x time)
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2eees How does gPCR work?

— QIAGEN

Car
Car

Car

Question: How far apart are the 2 cars?
= Many cars; how to differentiate cars of interest
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4 Seminar Topics

— QIAGEN

1. Whatis qPCR? Applications and workflow

2. gPCR for gene expression: What is the change in gene expression during

differentiation?

Factors Critical For A Successful gPCR Assay
RNA purity and integrity

Reverse Transcription

gPCR in Action

Reporter chemistries

Characteristics of a good gPCR assay

© ©o N o 0 b~ W

Analyzing gPCR curves

10. Data & analysis
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ssses What is gPCR? Applications and workflow
— QIAGEN

What does Real-Time gPCR stand for?

=Quantitative Polymerase Chain Reaction (QPCR) is a sensitive and reliable

method for detection and quantification of nucleic acid (DNA & RNA) levels.

|t is based on detection and guantification of fluorescence emitted from a
reporter molecule at real time .

=This detection occurs during the accumulation of the PCR product with each cycle
of amplification , thus allows monitoring the PCR reaction during early &
exponential phase where the first significant increase in the amount of PCR product

correlates to the initial amount of target template.
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What is gPCR? Applications and workflow

— QIAGEN

RNA

— Sample to Insight

Applications for gPCR

Gene Expression Profiling Analysis
MiRNA Expression Profiling Analysis

cDNA analysis —
two-step qRT-PCR

e

RNA template

Reverse
transcription

= DNA
'] template

Transfer of cDNA,
amplifcation

gqPCR products

Pathogen Detection

Viral Quantification

=  SNP Genotyping & allelic discrimination gDNA analysis —

= Somatic Mutation Analysis -

= Copy Number Detection/Variation Analysis

= Chromatin IP Quantification

= DNA Methylation Detection T ?[;:fr

/ l \ Amplification

;g U qPCR products
v v v
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What is gPCR? Applications and workflow

Z00

Work Flow: A Brief Look

Sample

RNA (total, mRNA,

¥

Sample QC

Sample QC

¥
Instrument Set up & thermal cycling

Data Output & Analysis
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3 What is gPCR? Applications and workflow

— QIAGEN

RNA

Applications for gPCR

= Gene Expression Profiling Analysis

MiRNA Expression Profiling Analysis

=  SNP Genotyping & allelic discrimination

= Somatic Mutation Analysis

= Copy Number Detection/Variation Analysis
= Chromatin IP Quantification

= DNA Methylation Detection

= Pathogen Detection

= Viral Quantification
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343 gPCR for gene expression: Application example
QIAGEN

T3
2 7]

T2
T3
T4

Gene expression changes during differentiation
= Differentiation protocol

= Collect Total RNA at different time points

» Measure 1 HKG and 1 GOI (TNFa)

» Repeat experiment 3x (biological replicates)

— Sample to Insight




gPCR for gene expression

Work Flow: Gene expression profiling

Total RNA

Sample QC

cDNA

Assay Assay

Thermocycling

Data Analysis

BRI
¥
T
¥
B
¥
¥
| memerite
¥
| owammane
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20009 Factors Critical For A Successful gPCR Assay

— QIAGEN
= DNA or RNA sample preparation - Template quality
= Appropriate sample prep kits/reagents
= Inhibitors can compromise RT or PCR
= Reverse transcription to convert RNA to cDNA
= Choose RT kits
= type of RT
= which type of primers

= controls?

= Assay design: chemistry, specificity, PCR efficiency, & throughput & cost

= Choose validated assay, or need to validate our own?
= Running PCR

= Commercial mastermix or make own (primer, probe, master mix)
= Data analysis tool

= User friendly

= Streamlined data analysis module
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gsecs RNA purity and integrity

— QIAGEN

= RNA Isolation:
= Qiazol?
= Column based method (RNeasy?)
= Both: Efficient lysis and inhibition of RNases; molecular grade RNA
= MIRNA? Use a kit specific for miRNA and mRNA

miRNeasy mini Kit

Qiazol:
/' phenol/guanidine-based lysis

/ Instant inactivation of RNases

Instant end of biological activities

Column cleanup:
Molecular biology grade RNA

Archive miRNA for next project
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gsecs RNA purity and integrity

Purity/ Quantity:

Spectroscopic: measure 260/280 and 260/230
*OD260 is used to calculate amount of nucleic acid
+260/280 ratio (typical minimum value 1.8-2.0)
«260/230 ratio (typical minimum value 1.7)

Low ratio may indicate a contaminant; protein, QIAzol, Carbohydrates, Glycogen

Absorbance measurements do not show integrity of RNA

Integrity:

Denaturing RNA Agarose Gel

*Usually through ribosomal bands

QIAxcel/ Bioanalyzer
«Capillary electrophoresis
sAutomate RNA integrity analysis i |

*RNA integrity analysis number

QlAxcel system

Q

M

Agilent 2100 Bioanalyzer
Q M
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sssse Factors Critical For A Successful gPCR Assay

— QIAGEN

gPCR Components

A. Templates:
= RNA

=  Starting amount ~10-1000 copies
of NA per gPCR assay

= For a low-expressed gene, need
10ng equivalent of RNA per

reaction

= Want to start with about 100pg to

lug RNA

= Reverse Transcription

= One-Step or Two-Step Reaction

One-Step * 1 Tube Reaction

PCR

— Sample to Insight

B. Primers/Probes

C. Master Mix
= DNA polymerase
= Mg++
= dNTPs
= Buffer

= Passive reference dye

* 2 separate reactions
* RT Reaction

T
T

BMA kmpats

E
II |
.II_.

* JPCR Reaction

RRA femprate

Adid RT-FGR
maskE MK

Aadd BT
msker min

cDiA nynthesis
nnd POE 2 1 kb

Tewnafar e Lol afiquon ™ T T T

i 10 FCR masar mis = 5 I L O LT
7 i VYT
cOfA aprtheais PCR




sssse Reverse Transcription
— QIAGEN

Reverse Transcription: Used to make cDNA copy of RN A
Reagents:

=Reverse transcriptase — many different kinds

"dNTPs

»Buffers for RT

"Primers
= Random pentamers or hexamers
= Oligo-dT
= Both

=Control RNA to monitor reverse transcription kit?

Important Notes:
= Ensure RT reaction is linear
= Do not try to reverse transcribe too much RNA
= Sensitivity of gPCR step is dependent on good RT reaction
= Monitor RT reaction to ensure equal RT efficiency across all samples
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33333 gPCR in Action

00000
— QIAGEN

What is in a PCR Reaction?

PCR= Polymerase Chain Reaction
Exponential Amplification of DNA in single tube
All reagents in excess (non-limiting)

Components:
*Thermostable polymerase
*dNTPs

*Primers

*Template

— Sample to Insight

DNA Template
(ss or ds)
Polymerase
el T ) dNTPs
ﬁ
_q_;." Primers (2)
#

h




gva0e gPCR in Action

— QIAGEN

DNA Template
(ss or ds)

Polymerase

L dNTPs
1. Heat denature template (~95C)
o —_—
2. Anneal_lng( 60C) = Primers (2)
3. Extension (~60C) ==
4. Repeat (~95C) D

— Sample to Insight



gva0e gPCR in Action

— QIAGEN

Heat denature

1. Heat denature template (~95C)

— Sample to Insight

DNA Template
(ss or ds)

Polymerase

| ek dNTPs

ﬁ
_q_;." Primers (2)
#
h




33333 gPCR in Action

— QIAGEN

h

DNA Template

Polymerase

dNTPs

2. Annealing (~60C)

Primers (2)
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20086 QPCR In Action

00000
— QIAGEN
. Iﬂ Polymerase |

W DNA Template

N4 (ss or ds)

Polymerase

| ek dNTPs

2. Annealing (~60C) e—>»-  Primers (2)
-
P B
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seses gqPCR in Action

— QIAGEN

(o)

Polymerase

e I AR

Polymerase BSOS el == DNA Template
(ss or ds)

Polymerase

| ek dNTPs

—
_ _‘_q__';. Primers (2)
3. Extension (~60C) -

h
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33333 gPCR in Action

— QIAGEN

Polymerase

e g RS R bkl Rk kg Rkl bRkl ki

S e T i el == DNA Template
(ss or ds)

Polymerase

Polymerase

| ek dNTPs

—_—
_ _‘—1_—’;- Primers (2)
3. Extension (~60C) TL, =

h
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33333 gPCR in Action

— QIAGEN
— | T
- T, 1 T T T el o e T T el T
DNA Template
e e el T e e e e T G
S l it (ss or ds)
l h
Polymerase
e dNTPs
ﬁ
_q_;." Primers (2)
#
#
4. Repeat (~95C) D
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33333 gPCR in Action

— QIAGEN

— > T

e W T T ol o e T e T e T
h

R R Dl A GO0 €= DA Template
— l l (ss or ds)

h

How do you make this a quantitative PCR?
 Measure DNA amount at end of each cycle to

get ratio of DNA or absolute amount (if using a Polymerase
standard)
il dNTPs
ﬁ
_q_;." Primers (2)
4. Measure amount of PCR Product L, =
h
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g3gge Reporter chemistries

— QIAGEN

Real-Time gPCR Fluorescence Chemistry

«DNA binding agents
o SYBR® I Dye

«Hydrolysis Probes
o Dual-labeled Hydrolysis (Tagman®) probe

=Others, such as hybridization probes
o Molecular beacon and scorpion probes

— Sample to Insight



seese Reporter chemistries: SYBR® Green | Assay

— QIAGEN

Non fluorescent SYBR |

3 _
SYBR | binds to double-strand DNA but not
denaturation single strand DNA. Little fluorescence emitted
from SYBR | in solution.
i i .: SYBR | upon binding to double-strand DNA

primer annealing i i
emits fluorescence very brightly

axtonelnt DNA amplified (amplicon amount) thus the
initial sample input amounts

e Simple & cost saving
* High Specificity Is Required when using SYBR Green since SYBR | binds all double-strand
DNA (non-specific or primer dimer).

The SYBR | signal intensities correlate with J

— Sample to Insight



Reporter Chemistries: Understanding Kinetics in PCR

— QIAGEN

Fluorescence Signal

Amplification Plot (Linear scale)

Plateau

— Sample to Insight

Cycle

2 4 6 & 10 12 14 1@ /8 X 2 XX H YR K E B L

End-point PCR data
collection at plateau (gel
analysis)

Reactions start varying
due to reagent depletion &
decreased PCR
efficiencies (enzyme
activity, more product
competing for primer
annealing

Real time PCR does early
phase detection at the
exponential state

Precisely proportional to
input amounts




geaee Reporter Chemistries

— QIAGEN

Hydrolysis Based Probe - - - Tagman® Probe Assay

Fluorophore Quencher

Farward PCR primer -"2 quﬂgun 5.
e — The fluorescence of the reporter dye is suppressed
' = | by the quencher

Rewverse PCR primer

I Amplification Assay

Polymerization ( E P
I—""h-"-\. m

r w v w =ik

- [ Primer binding followed by extension }

"E‘_i"\l'aﬂl.iﬂli"‘{fli=

v Probe displacement

and deavage
-—-—’“Hj—c.atl.,.zhd / \
- Probe cleavage by Taq to free the reporter dye thus
- “R';S:lt" "7 | the fluorescence intensity correlates with the initial
sample input amounts.
Taq has 5’ + 3’ exonuclease activity

— el @ -

PCR Products Cleavage Products

Fluorescence

fluorescence

Each amplicon needs a sequence-specific probe (cost & time)
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Reporter Chemistries: Understanding Kinetics in PCR

— QIAGEN

Fluorescence Signal

Amplification Plot (Linear scale)

Plateau

— Sample to Insight

Cycle

2 4 6 & 10 12 14 1@ /8 X 2 XX H YR K E B L

End-point PCR data
collection at plateau (gel
analysis)

Reactions start varying
due to reagent depletion &
decreased PCR
efficiencies (enzyme
activity, more product
competing for primer
annealing

Real time PCR does early
phase detection at the
exponential state

Precisely proportional to
input amounts




sssse Characteristics of a good qPCR Assay
— QIAGEN

What factors do you need to address to create a good PCR Assay?

Amplification efficiency: 100% during exponential phase (template product doubles with each
cycle)

Sensitivity: Able to detect down to reasonable quantities of template in 1 reaction (10-50
copies)

Specificity: 1 assay, 1 target: (no off-target amplification or primer-dimers)
e Melt-curve analysis - 1 peak, 1 product
» Agarose gel

Dynamic Range: Ability to detect genes with varied expression levels, another judge of
sensitivity

e 10 to 10° copies is ideal

Reproducibility: Confidence in your results, enables profiling of multiple genes in the same
sample

* All lab members get the same results
» Technical reproducibility ensures changes seen in results are due to the biology
and not the technology itself or sample handling
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-4 Characteristics of a good qPCR Assay: Amplification Efficiency

— QIAGEN
A _ . OTANDARD CURVE Amplification Efficiency: reliable and
< g accurate experiment
W g >
S Two Methods:
15 4
E 0 = Standard curve
w
E . = X axis - dilution
LEH0 1.EH1 1.E402 1.E+03 1.EHW 1.EH5 L.E+06 L1.EH7 L.E#8 LEHS 1.E+D .
NUMBER OF GENE COPIES = Yaxis - Ctvalue
=  Amp efficiency = 10(-1/slope) -1
*
B RN vs CYCLE ~ _ 100 _
- 95 1| = Single curve analysis
(=]
w7 e = PCR Miner:
S 5% A A A A AT A http://miner.ewindup.info/ver
= X7 1[!"/10' ID’ 10' 10 llil: 19/, 107/ 101 1/ sion2
W // TV A 1k _,/ = “DART". www.gene-
ST 6§ F 101 1 15 13 m 2 % % 2 W % W % 3 m quantification.de/DART PC
CrcLe Neser R version 1.0.xls
Figure 4: RT? Profiler PCR Arrays and RT? qPCR Assays Have Sufficiently Wide
Dynamic Ranges.

— Sample to Insight




20209 Characteristics of a good gPCR Assay: Sensitivity

00000
— QIAGEN
100 5
50 1 Sensitivity: How many copies can
2 my assay detect?
E =Important for low expressed genes
I or where there is limited sample
o Two Methods:
0 A - . . . =Method 1: Use primers to make
R - " ” duct, T/A clone, grow-u
Input RNA [ng) PCR pro uc ’. ’ g pl
Human Inflammatory Cytokines & Receptors RT# Profiler PCR Array |SO|ate, quantltate and use fOf qPCR
reactions
g TTTTTITT1] =Method 2: Use gDNA as template
Bus|l || Lmme and use mass of gDNA to calculate
g 55— i AR A/ copy number and assume 1 target
& e LA i AL oA ,":_.'.. I
R |\ ANV Y 2 per genome (or actually calculate
2 4 & 8 10 12 14 IIE*.S.L;U“‘;ZE:: 26 28 30 32 35 3 3B 40 targets us'ng blOlnformaUCS)
Figure 4: RT? Profiler PCR Arrays and RT? gPCR Assays Have Sufficiently Wide
Dynamic Ranges.
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20080 Characteristics of a good gPCR Assay: Specificity

— QIAGEN

Specificity: 1 target amplified
Two Methods:
=Melt Curve analysis

= 1 peak, 1 product
=Agarose gel

= Band at correct size

SINGLE D1ssocIATION CURVES
1040 150 4
1 BMPL 110
&0 ;’: E
o &0 E
20 ] s A / ] e e
o E.I_'IJ T 'rlj 10 1
: 110 4 110 4
- W 1 BMP3 490
0] il
= 50 50 |
2 %3 50 ]
o 10 ] IK-"‘—“"-"‘-"‘--"‘— -------- T T 1w 4
i 210025 i 10 3
? 110 ED L 14
a1 BMPS 1£ .
4P 0
50 g 3
g U p 5 o
L/ — 3
) ' i i
110 4 110 4
) ] BMP7 o 2
bl ]
51 3 50 3
30 = <
i 0] e/
10 4 10 i
] 7 )
— BHP1 BHP4
W—— E— —
AGAROSE GEL
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Characteristics of a good gPCR Assay: Specificity

— QIAGEN

Melting Curve Analysis

»
|

Normalized Fluorescence Signal
Rn

Plot - Normalized Reporter

Meit Culrve

= -‘\."x_ \'.
LYl

VL

p—

I\

i > L]

I
T
|
|
1
I
t
1
1
|
|
I
I
I
I
I
¥ 1
Ill, | i E
T
I
I
1
1
1
I
1
|
|
1
1
I
I
1
1

50% fluorescence

<= drop

R

il

) '-.\ _

I O A

I
)
\
o T5.0 T

£
".
30.’\ 5.0

Gene A Tm: 77.36

Gene B Tm: 78.94
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Temperature

v

The General Program Steps

Heat to 94<C to denature DNA

Cooling to 60T to let DNA
double strands anneal

Slowly heat (increase temp. to
0.2TC/sec) while plotting the
fluorescent signal vs.
temperature.

As the temp increases, DNA
melts, fluorescent signal should
decrease.

Significant drop in signal when
50% DNA melts.




Characteristics of a good gPCR Assay: Specificity

— QIAGEN

Melting Curve Analysis

-delta F/delta T (the change rate)

Derivative Reparter (-Rn

Plot -1t negative Derivative Reporter

0.g
07

=1 I —
|
L B e I 1 1 Bt

0.3

Gel

[N ]

Single melt curve of each
amplicon is required for specificity
validation
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Biological replicates are better than technical replicates

Biological Replicates: 3

different experiments

« Shows variability due to experiment "

15 20 25 30
Mean €, techaicol replicote 1

Technical replicates: 3 different

NEESEINERISR =) [E step

« Shows variability due to pipetting,
machine, enzymes, etc.
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esese Analyzing qPCR curves: How to Define Baseline

— QIAGEN

Linear Amplification Plot

08/ : == = Automated Baseline Option
07 ! i,e-”"f if an instrument has a adaptive baseline
0 / function
0.5 . .
< / = Manual Baseline Option
ik / (1) Use linear view of the plot
b3 fj (2) Set up the baseline reading from
Dzﬂmz / cycle #2 to the cycle that 2 cycles before
01 —e i Ct the earliest visible amplification
___Baseline _ : :
S ST SRR e (3) Usually a baseline falls in 3-15 cycles
G248 BN KHERDZ2UEADDNE B QL
Cycle
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essss Analyzing qPCR curves: How To Define Threshold

— QIAGEN

Log View Amplification Plot

| ;
h 164) Expunentia!z_‘

Phase /

" Threshold

\._,f'

0,001 | J.»\/-,IIH

00001 =

Cycle

e\ |
(% ::U.EH i /

.ll.

.'I.

-

Ct

I T VR O R R NV

Use log view of amplification plot

Threshold should be higher than

baseline (higher than the noise level)

Threshold should at LOWER 1/3 or 1/2

of the linear phase of amplification
Linear phase = exponential phase

Different runs across samples for the
same experiments should have the

same threshold for comparison
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_ éﬁéi Data Analysis: Housekeeping/Reference Genes

Any changes?

GOI A in control cells {\ GOI A in drug treated cells

Reference gene
B Expression level remains consistent under experimental conditions/different tissues
B Aimed to normalize possible variations during:

B Sample prep & handling (e.g use the same number of cells from a start)

B RNA isolation (RNA quality and quantity)

B Reverse transcription efficiency across samples/experiments

B PCR reaction set up

B PCR reaction amplification efficiencies

— Sample to Insight




seas® Data Analysis: Commonly Used Housekeeping Genes

— QIAGEN

Table 7. Housekeeping genes commonly vsed as endogenous references

Gene symbeol Relative expression level”
Gene Human Mouse Human Mouse
185 ribosomal RMNA REMNT185 RnlBs= ++++ ++++
Actin, beta ACTB Acth o+ 4+
Glyceraldehyde-3-phosphate dehydrogenase GAPDH Gapdh FHES 4+
Phosphoglycerate kinase 1 PGKI1 Pgkl s -+
Peptidylprolyl isomerase A PPLA Ppia 4+ 4+
Ribosomal protein L13a RPL13A Rpl13a e+t +++
Ribosomal protein, large, PO RPLPO +++
Acidic ribosomal phosphoprotein PO Arbp +++
Beta-2-microglobulin B2M B2m b — H—
Tyrosine 3-monooxygenase/tryptophan YWHAZ Ywhaz ++ =+t +
S-monooxygenase activation protein,
zeta polypeptide
Succinate dehydrogenase complex, SDHA Sdha ++ =
subunit A, flavoprotein [Fp)
Transkerrin recepior TFRC Thrc ++ +
Aminclevulinate, delta-, synthase 1 ALAST Alas] - +
Glucuronidase, beta GUSBR Gushb + +
Hydroxymethylbilane synthase HMBS Hmbs - 4+ —
Hypoxanthine phosphoribosyliransferase 1 HPRT1 Hprtl + +
TATA box binding protein TBP Tbe - +
Tubulin, beta TUEE =t
Tubulin, beta 4 Tubb4 +

* *+" indicates relative abundance of the transcripts.
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22080 Data & analysis

— QIAGEN

1.) Average Ct values for all gene replicates

2.) Calculate Delta Ct value between GOI and HKG for each experiment
3.) Average Delta Ct values between experiments (replicates)

4.) Calculate Delta-Delta Ct values ( Delta Ct experiment- Delta Ct control)

5.) Calculate Fold Change 2(Delta Delta CY)

— Sample to Insight



2esase Data & analysis

— QIAGEN

Normalized Gene Expression Level

Any changes?

Target Gene A in control cells Target Gene A in drug treated cells

=) ACt = Ct (Target A -treated) — Ct (Ref B-treated)

=) ACt = Ct (Target A-control) — Ct (Ref B-control)
==p AA Ct = A Ct (treated) — Ct (control)

Normalized target gene expression level = 2(-2A¢t)

— Sample to Insight




goags Data & analysis: Delta Delta Ct Method - Amplification Plots

— QIAGEN

80.0 1

oY e GAPDH (control) R f
7001 —— GAPDH (treatment) e

65.01 _____ TNFa  (control) GOI

6001 ——TNFo (treatment)
55.01

50.0 ~
45.0 1
40.0 -
35.0
30.0 1

2501 x“'
20.0- C, / C,
15.0 1 /
10.0 \ g

504 .

0.0
50

— analysis line

Fluorescence

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Cycle number

AACt = ACt (TNFa,,,-GAPDH, ) - Act (TNFa,,.-GAPDH

treat contro COI‘\thl)

The fold change = 2 (-AACY

— Sample to Insight



Data & analysis

(I I 1 T)
00000

— QIAGEN

17.1, 17.2, 17.2 «—APCR replicates
1.) Average Ct values for all gene replicates

Cumtgﬂ Contral 2 |Contral 3 |Exp 1 |Exp 2 Exp3

GAPDH 172 18 19 17 18 17.5

THFa 31 323 334 2B 272 2538
2.) Calculate Delta Ct value: GOI-HKG

THFa-GAPDH 13.8 14.3 14.4 5 9.2 9.3

3.) Average Delta Ct values between experiments (replicates)
Awarage | 14.1?' 917

4.) Calculate Delta-Delta Ct values (Delta Ct experiment- Delta Ct control)

DD Ct -5.00

5.) Calculate Fold Change 2(-Delta Delta C

Fold Change | 32.EIEII

TNFa is up-regulated 32 fold in the treated cells versus the control

— Sample to Insight



— QIAGEN

Data & analysis

Resources About QIAGEN Careers |

Support

Q

Hello Chrisfine Dayia = T Order ™ Wishliat

Products

Data Analysis Center

. T

= Genes & Pathways
Research Portsls
Technobogy Portals.

Biology Stores

Design Tools:
Browse by épeeies
Array Finder

Batch Configuration
Pathway Central
Plste Daszigner

i

Easily interpret results The GeneGlobe Data Analysis Center is 2 web resource for scientists analyzing
their real-time PCR or NGS data. The real-time PCR modules transform

Sign up for E-Mews threshold cycle (Ct) values to caleculsted results for gene and miRNA expression,

somatic mutation detection and copy number measurements. The NGE module
| supports the analysis of QIAGEN's GeneRead target ennchment panels
Regisier on QIAGEMN.com to access this complimentary suite of fools to

accelerate your data anslysis and interpretation.

* Learn mare

» Demo  » Resources

= Chocse format

Experiment Performed Using: i
Pleass choose =

» Choose Aray
+ Choose Instrument

» Choose Data Analysis Type

Contact us

b+ Specify CatNo
Sample to Insight
Investor Retatione | PressdMediz | SieMap Privacy Pallcy | Trademarks & Disciaimers Cnange Language
* Contact QIAGEN: Contact Technical Service | Contact Cuslomer Care | Sunehina Act More Contacie

© QIAGEN 2013-15. All rights reserved
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— QIAGEN

Data Analysis Tools

(X s

50008
—— QIAGEN

Resources

Support About QIAGEN Careers [ Sea

Q

~ Upload data

You Selected:
Technology: RT® Profiler PCR Array
Catalog Number: PAHS-0212

Plate Format: 56-well

Want to analyze data from a different product?
Return to GeneGlobe Data Analysis Center

File: No iz selected.

* File must be a MS Excel Sheet (in XLS format, not XLSX).

96-Well Cataloged PCR: Array

Excel Templates for Formatting your Experimental Data:

1;-_—;" Order ,erishiésr

Hello Christine Daviz v

Instructions:

Dioes your data look lile this?
1If not, please download the appropriate Excel template to format your data correctly.

|:| Contact us

A B | { | D | E | B

1 Resting6h  Resting6h  Resting6h  6-h Stimulation 6-h Stimulation
Z | Caontrol Group Control Group Control Group Test Group 1 Test Group 1

3 A1 29.08 29.02 29.27 29.89 29.56
4 AD2 32.02 3213 31.96 315 .2y
5 |AD3 3383 3422 33.09 a7 24
6 |A04 3395 3326 32.65 3 3224
7 AD5 Undetermined Undetermined Undetermined Undetermined Undetermined

8 |AO6 29 28.84 28.53 26.67 26.27
g |AOT Undetermined 37.05 Undetermined 37.28 35.35
10 A0S 27.33 271 273 2954 29.45
11 |AD9 2552 256 25.81 21286 2129
12 |A10 2712 2721 2712 16.77 16.86
13 AN 35.53 36.21 37.66 3345 36.02
14 |A12 23.03 23.28 23.16 21 20.94
15 BO1 341 34.36 32.92 3517 35.06
16 B02 3313 36.08 3441 331 33N
17 |BO3 253 2536 253 2502 25

— Sample to Insight




gosee Topics Covered Today

00000
— QIAGEN

1. Whatis qPCR? Applications and workflow

2. gPCR for gene expression: What is the change in gene expression during

differentiation?

Factors Critical For A Successful gPCR Assay
RNA purity and integrity

Reverse Transcription

gPCR in Action

Reporter chemistries

Characteristics of a good gPCR assay

© © N o o b~ W

Analyzing gPCR curves

10. Data & analysis
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Upcoming webinars

Anatysis somafic
BRCA] and BRCAZ

variants®

3

Cancer stem cells

4

Exosomes In liguid
biopsy*®

5

Research solufions
for liquid biopsies

9

Host-pathogen
infaractions™

10

MGE: introduction io
technology ond
applications

11

Maximize quantity
and purity of
exosomal ANAT

12

Genomic biomarker
discovery

13

Mew odvancas in
IncRINA research?

gPCR introduction

9:30 am EST (2:30pm GMT)*
= 1:00 pm EST (6:00pm GMT)
= 11:00 am CST (Beijing Time)'

Register:
http://www.giagen.com/Knowle
dge-and-Support/Webinars/

16

Microbiome: from
identification fo
chorocierization™

17

Addrassing the
challenges of NGS
workflows

18

Biomarkar discovery

n biofluids*

19

Circulating
biomarkers: Mew
solutions for DNA
and RMNA

20

PCR orrays for
pathway analysls

23

Inmate immune
systam™

Targeted MGS for
cancer research

25

Maaiing tha
challanges of
biomarker ressarch™

Critical fociors for
successful RT-PCR™®
|ncRMAS in cancer &
miRMA regulation

Optimize NGS
conditions bosad on
your DMA samplat

PCR array data
analysis tutorial

30

Tolllike recaphors in
inflammaticn *

NG5S data analysis
for genefic profiling
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Upcoming Webinars: Still searching gene by gene?

PPBED
sese®
— QIAGEN

Learn about RT? Profiler PCR Arrays
Catalogued RT? Profiler by pathway & disease

384-Well
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Genomic
DNA
control

Housekeeping
genes

controls

PPC

GDC RIC

HKG

Pre-validated gPCR assays with controls
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geace Thank You for Attending

— QIAGEN

Questions? Ask now or contact Technical Support

e Call: 1-800-426-8157
 Email: BRCsupport@OIAGEN.com
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