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Presentation Outline

RNA Analysis Workflow

* Critical considerations at each step
* Protecting RNA from degradation
* Purification
* Quantitation
* Reverse Transcription
* Analysis Methods

» Careful execution of each step is
critical to successful results
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RNA Expression Analysis Workflow o
Each Step Affects the Quality of the Final Results Promega
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Protecting RNA from Degradation Promega

> RNA is Fragile!

* Maintaining RNA integrity is essential for
downstream analysis

* RNases are ubiquitous and want to chew
up your RNA

* Proper handling is essential
* Gloves

* Storage conditions

* RNaseZAP®, ELIMINASE®

* RNasin® Ribonuclease Inhibitors

RNase Contamination Happens; Recombinant RNasin® Inhibitor Can Safeguard Your
Samples. Hendricksen A, Hook B, and Schagat T.
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Protecting Your Valuable RNA with RNasin® o
Ribonuclease Inhibitors Promega

1. RNA + lab solutions* were incubated overnight

) o -
A. Without Recombinant RNasin® Inhibitor +/- RNasin® Ribonuclease Inhibitor
1 2 3 4 5 6 7 8 9 10 11 a. Water

e Autoclaved Milli-Q
*  Purchased DEPC-treated
b. Other lab solutions used with RNA
c. Tested both common and personal stocks

2. Analyzed by agarose gel electrophoresis

RNase contamination deqraded samples

B. With Recombinant RNasin® Inhibitor in this RNA Iabaraf;ory!
6 7 8 9 10 14

Despite “RNase-free” label!

“———RNasin® protected
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RNA Purification o
Purity and Yield are Critical to Downstream Success  Promega

Key Challenges
Purify  Purifying sufficient RNA from small, precious

samples
 Maintaining RNA integrity

* Isolating pure RNA

* No gDNA contamination

* No enzyme inhibitors to affect RT and PCR steps

| 9




RNA Purification o
Choice of Purification Kit Impacts Purity and Yield Promega

ReliaPrep™ RNA Cell Miniprep System

Low EIution Volumes, High Recovery

110%

<. 100%
90%
80% -
. . 70% ]
Quick, 20 Minute Protocol 60% ]
50% -

/
Remove gDNA! 7ul 10pl 10ul 154l 20ul

reapplied reapplied
Elution Volume

Recover

v | Y
RT-gPCR Inhibitors in RNA Purified with Competitor Kit
Lyse cell pelletTransfer Wash Elute
(vortexingor & DNase purified gPCR Input Volume
pipeting) Spinto Treat Total

Capture Wash 3X RNA

Competitor Kit (30ul Elution) 100% 94% 85%
ReliaPrep™ Cell (30pl Elution) 100% 105% 109%

ReliaPrep™ Cell (15ul Elution) 100% 115% 117%




RNA Purification o
Contamination gDNA Affects RT-gPCR Quantitation  promega

Amplification of Human B2-microglobulin from Equal Volumes of Eluate

Low gDNA content (High Cq)

40 -

B Maxwell 16/simplyRNA Cell Kit
| mQiaCube/RNeasy Cell Kit
B TRIzol/Manual

gDNA contamination

)

I i

e 6.5-9 Cq difference means
S . 90-500 fold more 9gDNA
i in these preps

©

o 15 -

>

<

106 10° 104 103 106
HEK 293 Cells/Isolation
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Accurate Measurement of RNA Yield and Purity Helps promega
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RNA Quantitation O
Accurate Measurement of RNA Yield and Purity Helps promega

Key Challenges

 Effectively measuring small RNA
amounts

« Assessing integrity

* Determining purity
* Organics carryover

* gDNA contamination

:




Total RNA Quantitation and Quality Assessment

» UV Absorbance
* Spectrophotometer

* NanoDrop®/NanoVue™

» Fluorescent Dye-based Quantitation
* Plate Reader

* Hand-held Instruments

> Gel Electrophoresis
* Agarose

* Acrylamide

> Agilent 2100 Bioanalyzer

What information does each
method give us......

What information does each
method not give us......

What are the advantages and
disadvantages of each
method.....




UV Absorbance o)
Measuring Concentration and Purity Promega
Spectrophotometer NanoDrop® NanoVue™
(various manufacturers) (Thermo Scientific) (GE Healthcare)
\ ‘\/
.

(=0
A tf\ 4 ® J

Measure nucleic acid:
v’ Concentration
v Purity




UV Absorbance — Wavelengths o
Each Wavelength Measures Different Components Promega

Amount of nucleic acid present in a sample
Asconm Of 1.0 = 50pug/ml for dsDNA
260nm 40ug/ml for RNA
33ug/ml for ssDNA
280nm Amount of protein present in a sample
|
230nm Amount of other contaminants present in a sample
Amount of light scattering components present in a sample; used for
320nm _
background subtraction




UV Absorbance — Purity
Guanidine Thiocyanate Lowers A,¢/A,;, Ratio

10 mm Absothance

1
Selected plot

Purity Measurement

AZGO/ A280
A260/ A230

Acceptable Ratios

Generally 1.8 - 2.2

Generally >1.7

Guanidfﬂe thiocyanate aFFerS H260/ﬁ230 rabio

Plots/et | 1 =) Platset| 16 =)

Sample Infarmation

Selected plot | S0ng/ulin 001% GTC = Plots/Set | 1 _‘::' PlotSet| 25 _,3

g

o

Promega

Sample Information
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UV Absorbance — Purity o
Alcohols Do Not Significantly Affect Ratios Promega

Purity Measurement Acceptable Ratios

Aye0/Ass0 Generally >1.7

Ethanol and /soprapanol have little effect on pur/ty ratios

‘ pot[  sngh  § Posse| 1 3 Pasa[ 16 o [Legens] PossSet [ 1 3 Ploisal 18 2 [ Legend ] m‘“‘ [ SguiinsE PR 5] Plosset[ 1 3 Fasa[ w0 3
. /T\ | pureRNA: . RNA + 5% EtOH 1 //_ \\ RNA + 5% IPA
- // \\ Ao/ Aggy = 1.80 - // \\ Aol Argo = 1.79 c S| Aol Be=175
. / \ Azeo/Agzo = 2.19 _| _m / \ Azsof Az = 2.19 o / \ | Azso/Azz0 = 2.09 |
- \/ \\ = ";;“.\u/ \\ E w\ / \\ =
::: \ % M: \ g o \\ %
0 \ = o \ — 151 =]
=) \ = a2 \ — o \ =]
010 \\ I o \ = uio \\- N
01 I — \ = o N
m oM @ oW 2 = E2 M in‘ u L o o o -; T o A om o oo o0 BB sk ]
ot / @A om k@@ @R okt
Ousorm [0 2] Cusorébs | 115 comm [ 2 - ETT Omsarnm [[75 ] Cusordbs.| 1078
Pure RNA RNA + 5% EtOH RNA + 5% IPA

If you can’t detect alcohols, you need clean

RNA from your purification Kits!




UV Absorbance - NanoDrop® o
Measures Small Volumes with Good Sensitivity Promega
Features:

v’ Measures the absorbance of small volume samples of nucleic acids
v 0.5 — 2l of sample required
v/190nm — 840nm wavelength range
v'Wide detection range

e 2ng/ul minimum (RNA)

e 12,000ng/ul maximum (RNA)

v Measurements in less than 30 seconds

v"No other reagents or accessories required

m




UV Absorbance - NanoDrop® o
Simple to Use, Easy to Interpret Promega

7- Select Read Type: 2 Read: Output
Nucleic Acid, RNA Water v = i

Blank / S sale RNA
Sample v/ [\

P
-

\

\

3 Tes‘ e: Nuc]eic Acid 1/25/20]2 138 PM Ex‘ 111 311 13131 I 11111 1111 I I T T I AR O R e
s Report | type:| J | | l %% 240 260 280
sport Name | | Max Buffer Size Buffer Mode  Save Report & Clear ‘
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UV Absorbance — Disadvantages o
No Nucleic Acid Specificity or Info on Integrity Promega

» Lack of specificity — cannot distinguish between dsDNA, RNA, or
ssDNA

» gDNA contamination cannot be determined

» Contaminants that absorb at 260nm — overestimation of nucleic acid

» No information on integrity — degraded RNA (nucleotides) will still
contribute to 260nm reading




Total RNA Quantitation and Quality Assessment Promega

» UV Absorbance
* Spectrophotometer

* NanoDrop®/NanoVue™

» Fluorescent Dye-based Quantitation

* Plate Reader

* Hand-held Instruments

> Gel Electrophoresis

* Agarose

* Acrylamide

> Agilent 2100 Bioanalyzer




T : Q
Total RNA Quantitation and Quality Assessment Promega

» Fluorescent Dye-based Quantitation

* Plate Reader

* Hand-held Instruments




Fluorescent Dye-based Quantification o
Lower Background for Increased Sensitivity Promega

* Binding of dye to RNA causes
conformation change in dye allowing it
to fluoresce when excited

* Fluorescence output is directly =
proportional to amount of RNA in Toma
sample Incubate at room
) temp in dark
» More RNA = higher fluorescence

*WMOnm emitted

e

A

/Unbo.und dye

excited oo ac 490nm

* Unbound dye molecules do not under
go conformational change and
therefore do not fluoresce

» Lower background = improved sensitivity




Microplate & PCR Tube Formats o
Flexible Formats for Multiple Detection Instruments  Promega
Dye dilution
1. Dilute RNA dye in 1xTE buffer to make dye working ‘ :
solution and protect from light. Q‘;
1XTE
2. Generate standards and unknown samples Plate PCR Tube
Format Format
* Make standard curve and add sample to microtiter plate, /\ )
or 0.5ml PCR tubes < :

* Dilute unknown samples in 1xTE and add to microtiter plate,
or 0.5ml PCR tubes

3. Add dye working solution to each sample well and
incubate at RT protected from light.

4. Measure fluorescence

* Microplate reader
GloMax®-Multi+ Microplate Multimode Reader

* Single tube formats

‘ QuantiFluor™ Single- Tube Fluorometers e}

V
w
v

l




High and Low Concentration Standard Curves o
High Sensitivity Down to 100pg per Sample Promega

RFU

RFU

1.0E+06

1.0E+05
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1.0E+02
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10

QuantiFluor™ RNA - High Concentration RNA Standard Curve

R?=0.9984
/’

)

/

/ 500ng9 Maximum

1

10 100 1000

QuantiFluor™ RNA - Low Concentration RNA Standard Curve

7100pg Sensitivity e

/ R? = 0.9963

0.1

1 10
RNA Amount per Sample (ng)




Fluorescent Dye-based Quantitation-Disadvantages ¢,
No Information on Purity or Integrity Promega

v’ Lack of specificity

* QuantiFluor™ and RiboGreen not RNA specific — may require DNase treatment

v Creation of standards — High and Low concentration

v" No information on purity — separate dye based quantification systems are
available for DNA and protein.

v" No information on integrity

v’ Fluorescent dyes are potentially hazardous




Total RNA Quantitation and Quality Assessment Promega

» UV Absorbance
* Spectrophotometer

* NanoDrop®/NanoVue™

» Fluorescent Dye-based Quantitation

* Plate Reader

* Hand-held Instruments

> Gel Electrophoresis

* Agarose

* Acrylamide

> Agilent 2100 Bioanalyzer




Total RNA Quantitation and Quality Assessment Promega

> Gel Electrophoresis

* Agarose

* Acrylamide




Gel Electrophoresis o
Most Common Analysis Method

Nucleic acid fragments separated on the basis of size

« Agarose and acrylamide gel electrophoresis

* Fragments stained with a fluorescent dye that binds specifically to the

nucleic acid and visualized by the excitation of the dye bound to the nucleic
acid.

» Ethidium bromide, SYBR® Green, and SYBR® Gold.

* RNA quantitation

» Estimate the relative intensity of fluorescence compared to known amounts

» Gel densitometry




Gel Electrophoresis o
Visual Analysis of Integrity and gDNA Contamination rpromega

Qualitative analysis:

* RNA integrity

For mammalian ribosomal
RNA, a 28S:18S rRNA ratio
of 2:1 is generally
considered to be
representative of good
quality RNA.

. 'll |‘I\llll

* Genomic DNA contamination




Gel Electrophoresis o
Drawbacks and Alternatives to Ethidium Bromide Promega

* Low cost, but requires significant amount of handling and hands on time.

» Typically requires a few nanograms of RNA

 Minimum detectable mass detectable varies by stain

« SYBR® Green Il and SYBR® Gold dyes 2.4X and 7.9X more sensitive than
ethidium bromide!

« Suspected carcinogens - SYBR® Green Il and SYBR® Gold dyes can be viewed

as safer alternatives to ethidium bromide?

1Tuma, R.S. et al. Characterization of SYBR Gold nucleic acid gel stain: a dye optimized for use with 300-nm
ultraviolet transilluminators. Anal Biochem. 1999, 268(2), 278-88.

2 Kirsanov, K.I. et al. SYBR Gold and SYBR Green Il are not mutagenic in the Ames test. Mutation
Research/Genetic Toxicology and Environmental Mutagenesis. 2010, 1-2 (17), 1-4.
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Total RNA Quantitation and Quality Assessment Promega

» UV Absorbance
* Spectrophotometer

* NanoDrop®/NanoVue™

» Fluorescent Dye-based Quantitation

* Plate Reader

* Hand-held Instruments

> Gel Electrophoresis

* Agarose

* Acrylamide

> Agilent 2100 Bioanalyzer




Total RNA Quantitation and Quality Assessment Promega

> Agilent 2100 Bioanalyzer




Agilent 2100 Bioanalyzer o
Microfluidics to Analyze 1ul of Sample Promega

« Uses microfluidics to analyze DNA, RNA, protein, and cells using sample
specific chips

« Samples are combined with a fluorescent dye and added into wells in the
chip.

« The samples are separated by electrophoresis.

« The samples are detected by fluorescence,
and electropherograms and gel-like images
are provided for sizing and quantification.

« 1pul of sample is required, 11-12 samples
can be run on the same chip, and analysis
is complete in 30-40 minutes.




Agilent 2100 Bioanalyzer — RNA Analysis o
High Sensitivity, RNA Integrity Assessment Promega

» RNA analysis kits

* RNA 6000 Nano Kit - total RNA and mRNAs (5ng/ul up to 500ng/ul)
* RNA 6000 Pico Kit - total RNA and mRNAs (50pg/ul up to 5000pg/ul)
* Small RNA Kit - small and microRNAs

» Information provided:

RNA Integrity Number (RIN) €=——
RNA concentration

28S : 18S ratio

Gel-like image




Agilent 2100 Bioanalyzer — RIN=10.0 o
High Quality RNA with Minimal Degradation Promega

RNA from HEK293 cells

RIN = 70-0 285 rRNA Gel-like
image
[FU] - .
80— i 785 r RNH v i
204 | i
o . a
= \ e
%+ Marker | —| 285




Agilent 2100 Bioanalyzer — RIN=6.1 o
RNA Degradation Becomes Apparent Promega

RNA from Mouse Heart Tissue

RIN =6-7

Marker Gel-like
Image

[FU] .

Y |

10 i i

1 185 rRNA |

| 285 rRNA |

gl | Dégradation |

| Peak by l i | 28s




Agilent 2100 Bioanalyzer — RIN=2.5 o
Low Quality RNA Shows Loss of rRNA Peaks Promega

RNA from HEK293 Cells

RIN =2-5
Degradation Gel-like
Peak Image

[FU] Marker

185 rRNA

l 285 rRNA?




Agilent 2100 Bioanalyzer — Disadvantages o
No Assessment of Purity Promega

» No information on purity
* gDNA too large to be analyzed
* No detection of organic contaminants

» High costs of instrumentation, reagents, and chips




Reverse Transcription O
Converting RNA into cDNA for Downstream Analysis  Promega

H
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Reverse Transcription O
Converting RNA into cDNA for Downstream Analysis  Promega

Re verse
Transcribe

ll\ Potett




Reverse Transcription O
Converting RNA into cDNA for Downstream Analysis  Promega

Key Challenges
* GC-rich mRNA targets Tmn e

i~ Pont

» Secondary structure in mRNA

* Presence of RT enzyme
inhibitors in RNA preps

44




Reverse Transcription
The RT System You Choose Makes a Difference Promega

* GoScript® Reverse Transcriptase & Kits

) Better cDNH Len th
* M-MLV reverse transcriptase R g

* Proprietary & optimized buffers =
* Key Features:

O = Oligo dT primers R = Random primers
* Efficiently transcribes long mRNAs
* Improved synthesis through RNA Improved RT Through RNA
secondary structure Secondary Structure
* Performs better in the presence of G *] m coscrer
. . @ I SuperScript® Il Lower &
inhibitors such as ethanol S 2 L I
% 20 4
EE 16.7 16.6
g 15 1
Lining Up the Scripts: Reverse Transcriptase Comparison ] i

= B2M(control) Nocturni
Study. Ammerschlager, M. et al. contro octurnin

Target Transcript

RT - GoTaq® qPCR Master Mix



http://www.promega.com/resources/articles/pubhub/lining-up-the-scripts-reverse-transcriptase-comparison-study/
http://www.promega.com/resources/articles/pubhub/lining-up-the-scripts-reverse-transcriptase-comparison-study/

Reverse Transcription
The RT System You Choose Makes a Difference

Better Resistance to Alcohols

2.2
o —=— GoScript™
E 2 SuperScript® Il
E SuperScript® llI
-3 18- ~=— Omniscript®
C -
° 8 —e— Sensiscript®
o 1.6 -
§ 0
=
] 14 -
o
=
T 12
i ;
1 - F

0 5 10 20

Ethanol [%/(v/v)]

Better reverse transcription means better, more sensitive
downstream analysis!
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RNA Analysis Methods o
Many Options Depending on Research Goal Promega
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RNA
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RNA Analysis Methods o
Many Options Depending on Research Goal Promega

Nuclease
Protection




RNA Analysis Methods o
Many Options Depending on Research Goal Promega

Key questions to ask yourself:

 How many target RNAs do | want to measure?
 Am | interested in whole transcriptome analysis?
 Am | interested in identifying splice variants?

« Do | want information on target size, integrity?

« Do | want highly quantitative data or is qualitative
assessment OK?
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Northern Blotting o
Provides Info on Size and Expression Level Promega
=__|& [@-
—t I @_@=
Sz?rug‘le E N %) = | Wash o
- target- @_
- specific | —
probe
Agarose gel Transfer to membrane Hybridize Expose to X-ray
electrophoresis. (Northern Blot) film
separates RNA by size Target RNA (size, abundance)
Advantages

* Provides target RNA size and information on alternative splice variants
 Illlustrates RNA integrity (smears indicate degraded samples)
* Semi-quantitative measure of expression level

Disadvantages

* Assays only 1 target RNA per hybridization (can do more than 1 if well
separated by size and previously characterized)

* Semi-quantitative 50




Microarrays O
“Multiplex Northern Blot” Promega

Two-color Gene Expression Microarray

- ga 33333 s [

°
° °
> —> 000000 —),o*o > IO NN )
Reference RT + *&_ XXX XX o0 v* Wash @ ee e
Labeli eeo0oco0o0 ° ° eeoceve
RNA aheine '/*' cccoe o%:oo eoecece
AN
Each feature contains a PrObe Hybridize Scan fluorescent
for a different target RNA image

 RNA samples are labeled, probes on arrays are unlabeled
* One-color microarrays are also performed (Affymetrix arrays)

 Compare one array to another to determine relative expression levels

51
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Microarrays o
“Multiplex Northern Blot” Promega
Cyanine 3 (Cy3) Cyanine 5 (Cy5) Overlay

(Wavelength = 532nm) (Wavelength = 625nm) (Ratio 532 nm/635 nm)

Advantages

* Simultaneous measurement of all known mRNA

* Provides relative expression levels between two samples — great comparative,
exploration tool

Disadvantages
* Difficult to detect and measure alternative splice variants
* Requires previous sequence knowledge of mRNAs to be analyzed -




RNA-seq
The Sexy, New Kid on the Block

Advantages

* Provides the most information in a single
experiment

* Absolute quantitation of known mRNAs

* Absolute quantitation of previously
undiscovered mRNAs (genes)

* Splice variants
‘ * Allelic expression patterns
Disadvantages
* Expensive
* Requires extensive bioinformatic support

* Also requires large data storage
capabilities

o

Promega

lllumina Protocol

[ steps 1-8: oligo(dT) or random hexamer J

primed first-strand cDNA synthesis

!

( steps 9-13: double stranded cDNA synthesis ]

Y

[ steps 14-18: fragmentation of double stranded cDNAJ

[ steps 19-21: end repair of cDNA fragments )

l

[steps 22-24: addition of deoxyadenine base to 3’ endsJ

!

( steps 25-27: ligation of illumina adapters J
[ steps 28-30: PCR amplification J

[ steps 31-34: size selection of PCR amplied products )

l

( DMNA sequencing and data analysis J

From: Curr. Protoc. Mol. Biol. 89:4.11.1-4.11.13.
© 2010 by John Wiley & Sons, Inc

53




Real-Time PCR
Measuring Product After

What is end-point PCR?

The amount of amplified product is typically determined only after a set number of

amplification cycles is completed

What is Real-Time PCR?

The amount of amplified product is measured after each PCR amplification cycle

Each PCR Cycle

Exbonential
Basellne

L Ll

Plateau -

s
‘g

Amplification threshold




Serial Dilution of Total RNA - GAPDH Transcript o

C, Used to Measure Starting Template Amount Promega

C, = quantification cycle = Cycle number at which amplification curve crosses
amplification threshold

C, value is inversely proportional to amount of starting template

c
o

o
[=]

20.000

17.000

14.000

11.000

8.000

Amplification
threshold ™

2.000

-1.000

Delta Rnvs Cycle
[T T T T T T T T T T T T T
- Slope: -3.466443 || ;;;5:
) Intercept: 30122169 e
gl= =t
. S RZ: ‘0999}411 ‘ =
TOTAL RNA PER RXN 30«15//%?/:1g ﬁM 1 }gf{

12345678910111213141511819 21 22 24 25
Cycle ber
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Each cycle results in
the doubling of the
product:

v' 1 Cq difference =
2-fold difference in
starting material

v 3.3 Cq difference =
10-fold difference in
starting material




Real-Time PCR
Learn More About the Ins & Outs of RT-qPCR

Maximize Your Reverse Transcription-gPCR (RT-qgPCR) Assays
Speaker: Dr. Carl Strayer

Promega Recorded Webinars

Did you miss one of our live webinars? Simply select the appropriate link below and view the recorded Upcoming Webinars
webinar. It will not be interactive, but you will see the chat questions the original attendees asked. For

- . . N A N N ) Webinar Reguirements
additional information on the products discussed in the webinar, explore our links to videos and other

resources.
Ifthere i= an area you would like to see covered, you can request a topic of your choice. REQUEST A WEBINAR

If there iz an area you would particularly like to
If you are experiencing issues opening the webinar recordings, please be sure that you have the latest Adobe see covered, you can request a topic of your
Flash Player installed. choice

Request a Webinar »
Please contact us if you have any other problems or guestions.
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Getting the Best Results from Your Reverse Transcription Quantitative
PCR Assay
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RT-qPCR o I
Suitable for Relative or Absolute Quantitation Promega

RT-gPCR can be used to measure the amount of a specific RNA target in a sample by
incorporating a reverse transcription step (RT) followed by qPCR.

* Relative quantification — Sample C, is compared to a reference gene C,

« Absolute quantification - A standard of known target amounts is run in parallel with
samples of interest to create a standard curve and enable comparison to the unknowns

RT-gPCR is often the downstream application for RNA analysis, but it can be used to
qualify RNA for other downstream applications as well.

« Analyze samples for the presence of PCR inhibitors

- Delay in C, generation may indicate the presence of PCR contaminants that could affect
subsequent downstream applications

» Assay integrity (e.g. Is there amplifiable RNA from FFPE samples?)




RT-gPCR o
Highly Quantitative Measure of mRNA Levels Promega
Advantages

* Highly quantitative measurements

* Limited multiplexing is possible
(probe-based systems only)

* Wide dynamic range
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Disadvantages

Fluorescence (RFU)
. § § 88888

* Limited number of target mRNAs
| assessed per reaction

Key Challenges

* Wide variation in mRNA expression levels per sample

* RT-gPCR enzymes may be sensitive to inhibitors in starting RNA sample — e.g.:
* RT and/or Tag DNA Pol in 1-step RT-qPCR systems
* RTin 1%t step of 2-step RT-gPCR experiments




RT-qPCR o
Pick a System that Provides the Greatest Sensitivity  Promega

* GoTaq® 2-Step RT-qPCR System

* Combination of GoScript® RT Kit and

GoTaq® qPCR Master Mix GoTaa” 2-Step RT-aP e

Improved Sensitivity

Brighter Fluorescence

* GoTaq® 1-Step RT-qPCR System
* Single tube rxn for both RT and qPCR

* Built on strength of GoScript® RT and
GoTaqg® gPCR Master Mix

 Sensitive, reproducible detection of low
abundance transcripts in a single tube

Earlier Cq’s ayr =

Delta Rn
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Cycle Number

EXPRESS Two-Step SYBR®
GreenER™ Universal




RT-qPCR
Pick a System that Provides the Greatest Sensitivity  Promega

GoTaq® qPCR Master Mix Power SYBR® Green
Master Mix
Amplification Plot Amplification Plot
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Customer data courtesy of Andrei C., University of Louisiana Lafayette

Amplification of target RNA in difficult samples with
high levels of contaminants




Summary Promega

» The quality of your final RNA expression analysis experiments
depends on careful execution of each step in the workflow

* Isolation of pure, intact RNA free of contaminants
* Accurate quantitation and quality assessment of total RNA

* Selection of the best target RNA-specific quantitation method

* Products are available that overcome some of the major challenges
associated with each step of the RNA expression analysis workflow

* |solation of pure RNA free of gDNA or ethanol carryover with the ReliaPrep™ Cell
RNA Miniprep System

* Enzymes and kits that are resistant to inhibitors that may be present in your RNA
samples (if you don’t use a Promega RNA purification kit!)

* GoScript® RT- and GoTag®-based RT-kits and RT-qPCR kits




Promega Field Applications Specialists o
Your Local Promega Resource Promega

Please Contact Us to Obtain Contact Information for Your Local FAS
United States: 800-356-9526
Canada: 608-274-4330

For Countries Outside NAM, Please Visit:
http://www.promega.com/support/worldwide-contacts/
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Technical Services Scientists Ready to Help Promega

By phone: 800-356-9526 R
* Available Gam-Spm MST M-F o

By Online Chat @ promega.com
* Available 6am-5pm MST M-F

* Global Chat with Branch office tech ":‘
serv scientists, too, after hours |
(language dependent)

By email: techserv@promega.com ‘
y email: techserv@promega.co | BranchTechmca\SupportTeam

* Guaranteed answers within 24hr North American
* Most responses within 2hrs
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