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Our Mission

Provide innovative biological
reagents and integrated systems
used in research and applied
technology worldwide.

How Can We Help?

For technical questions
‘)\;‘. or to reorder, visit:
! ,‘\ promega.com/contact
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DNA & RNA

Analysis

e DNA and RNA
Purification

+  DNA Amplification
PCR and gPCR .

* Reverse .
Transcription and
RNA protection

* Sequencing Sample
Preparation

» Cloning, Enzymes
and DNA Markers

e Transfection and
Epigenetics

Instrumentation

* Instruments for .
DNA and RNA
Extraction and
Quantification

Proprietary information. Not for further distribution.
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Analysis

Cell Health
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In 2020, PCR testing became a household name due to its
role in detecting COVID-19. Almost overnight, the world
witnessed the power of molecular diagnostics at an
unprecedented scale.



The Central Dogma

O Promega Proprietary information. Not for further distribution.
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Gene Expression is Analyzed via RNA “.‘. ‘

 Size — examine differential splicing
» Sequence — predict protein product
- Abundance — measure expression levels

— temporal, developmental, tissue specificity



gPCR Applications

« Research tool
» Gene expression studies in disease

» Drug discovery and development
« Diagnostic tool

 Disease detection

« Newborn screening
« Pathogen detection (bacteria, viruses)

* Clinical samples
« Environmental samples

« Water quality

» Biological weapons

Image is generated using Al
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Workflow .‘

RNA RNA QC & Reverse Data Analysis

Extraction Protection Transcription

MIQE Guidelines
Minimum Information for Publication of Quantitative Real-Time PCR Experiments
Stephen Bustin et al. (2009) Clinical Chemistry, 55:4




Sample

collection &
Processing

Protecting RNA Starts at the Bench

« Temperature abuse of samples

before/during /after collection
 Dissection takes too long

« Sample dimensions too large — takes

too long to freeze & thaw

* |nsufficient tissue disruption



Sample

RNA

collection & Extraction

Processing

Cellular Total RNA
« Messenger RNA (mRNA): 1-5%
« Ribosomal RNA (rRNA): >80%
« Transfer RNA (tRNA): 10-15%
« MicroRNA (miRNA): <1%

The choice of purification method is an
important consideration when isolating
specific RNA molecules of interest.



Sample

collection &

RNA
Extraction

Processing

Phenol/ chloroform/ Trizol extraction

« Advantages

Price

Yield (tRNA + mRNA)

» Disadvantages

Time-consuming: >2h of work; many steps

Toxic, organic waste @

Purity (JDNA contamination, inhibitor carryover)

Reproducibility

=—t+— Aqueous phase: RNA
Interphase: DNA
QOganic phase: protein, lipids

https://www.creative-
diagnostics.com/images/Protocol-
Total-Protein-Extraction-by-Trizol-1-
phase-separation.jpg




Sample

collection & RNA

Extraction

Processing

Phenol/ chloroform/ Trizol extraction
« Advantages

* Price

- Yield (tRNA + mRNA)

» Disadvantages
« Time-consuming: >2h of work; many steps

+ Toxic, organic waste @

 Purity (gDNA contamination, inhibitor carryover)

» Reproducibility

ReliaPrep™ RNA Miniprep Systems

O Promega Proprietary information. Not for further distribution.
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ReliaPrep™ RNA Miniprep Systems ’

Extraction

Tissue/Cell homogenization without organic reagents = release of RNA,
Lyse tissue inactivation of RNases

—
7

Dehydration - binding of RNA to membrane in the presence of
D Bind to column chaotropic salts

DNase treat
(15 minutes)

s

Wash Washing steps to remove contaminants (salts, proteins, cellular components)

‘/\/‘JashCenngo On column digestion of gDNA with DNase |

\ cuensry  Elution of RNA in 7-50 pl (Water/TE-Buffer)
f



RNA

Extraction

ReliaPrep™ RNA Miniprep Systems

« Advantages

Working without a hood — no organic reagents

Save time: 30-40 minutes including DNase digestion (already
included in kit)

High purity: A260/280 = 2.0 and A260/230 = 2.0
Flexibility:

* Adjustable elution volume: 7 pL - 50 pL

* Input:10-5*10° cells or 0.003 - 20 mg tissue

Keep in mind: miRNA isolation requires a purification system

specifically designed for recovery of small RNAs

&

»



Sample RNA

collection &

: Extraction
Processing SENO

ReliaPrep™ miRNA Cell and Tissue Miniprep System
Isolates total RNA including microRNA (miRNA) and other small non-coding RNA

(sncRNA) subspecies from a variety of cell and tissue types.

RNA from 10-10%¢ells

35.0 - U6 M miR16
30.0 -
25.0 -
; 20.0 -
< 150 -
10.0 -
5.0 -
0

1.00x 10° 1.00% 104 1.00 x10° 1.00 x 102
Number of HEK293 cells

Proprietary information. Not for further distribution.

1.00x 10

Ave C,

35.0 4
30.0 -
25.0 1
20.0
15.0 7
10.0 -

5.0 -

RNA from 0.0032-10mg Tissue

[ let7e M miR16

0.08
mg Kidney Tissue

‘fo’ﬁ“?o




RNA
Extraction

Messenger RNA Extraction

« mRNA molecules have a tail of A’s at the 3’ end (poly-A tail)
« Oligo(dT) probes can be used to purify mRNA from other RNAs

5'UTR 3'UTR
o

Poly(A) tail
AAAAAAAAAAAAAA

a |

5’ cap

|

Start codon Stop codon  Poly(A) signal



g
Extraction :"

PolyATract® mRNA Isolation Systems ’
total RNA containing
mRNA fraction
Ym7G AAAAAAAY
ybridize with ’ ’ The systems use a biotinylated oligo(dT) primer to hybridize to the 3
i biotin-oligo(d). eI poly(A)+ region present in most mature eukaryotic mRNAs.
“m7G AAAAAAAY
STTTTTTTBY

The hybrids are bound to streptavidin coupled to paramagnetic particles.
Add streptavidin PMPs.

J ie
i Magnetize.
l

m7

AT

—_—

AAAAAAAY
TTTTTTT- B

PMP’ are captured using a magnetic separation stand and washed at high
stringency.

Wash and elute.

3
| MAGNET |

52

¥m7G AAAAAAAY

TTTTTTT—E@-@

(aqueous) (solid)

| MAGNET |
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Maxwell® RSC Systems — Automate Your Workflow

 Suitable for various downstream applications
 Purification from multiple sample types

» Prefilled cartridges and preinstalled methods
* Up to 48 samples per run in 25-60 minutes

 Integrated UV decontamination




Sample

RNA

collection & Extraction

Processing

Maxwell® RSC Systems — Automate Your Workflow

« A magnetic particle mover, not a liquid handler, it offers

advantages over other automated systems

« Minimal risk of cross-contamination

« No clogging worries

 Increased sensitivity and reproducibility due to the higher binding

Nucleic Acid

capacity of paramagnetic particles Binding

« No additional equipment, e.g., centrifuges for spin columns, is

required

Nucleic Acid :
Elution 24 /-



Sample

RNA

collection & Extraction

Processing

Maxwell® RSC Systems — Automate Your Workflow

Biofluids Cells/Tissues Environmental Microbes & Viruses

Blood Mammalian Tissue Feces Bacteria
Saliva & Mucus FFPE Soil Fungi
Plasma/Serum Plant & Insect Water Archaea

Urine Swabs Wastewater Protist

Over 130 application notes provide protocol details and purification data from numerous sample types.

Proprietary information. Not for further distribution.



Extlraz:::?ion ?.8‘
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Maxwe”® RSC th’aCtA” FFPE DNA'RNA Klt (AS1 570) Automated extraction using e

Maxwell® Instruments

“A Versatile Kit for All FFPE Nucleic Acid Extraction Needs!”

FFPE
sample Y

v ° Add 250yl of Lysi % % Aquc-ious phase :
Add 500yl P plof Lysis _—
S Mineral Qil % / Buffer/Prok/Blue Dye - . JL :
master mix (e ——— e
i > > —> Al sle -
| / |

. | k| (LR R
Vortex Vortex, Centrifuge W "'!g ACAC AT I AN

|

Deparaffinization ProK Digestion Decrosslinking DNA RNA DNA/RNA Total Nucleic
90°C/5 min 56°C/ 15 min 90°C/ 60 min Only Only Sequential Extraction Actd
< < R N
<30 min ~34 min <60 min ~34 min
‘ y

.

High-quality DNA and RNA extraction starting with

same FFPE tissue. Also, singular extraction of DNA or EFPE sections in ~2.5 hours.

} Sequential gDNA and RNA extraction separately from the =
RNA, as well as total nucleic acid.

B
Q)

Maximized, comprehensive genomic and transcriptomic

Less plastic waste: a single cartridge and plunger
information with minimal sample consumption.

per workflow.

SR
ﬁ)o
<

or furt distrit
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High-Throughput Automated DNA and RNA Extraction 3
Ready-to-Go Assay Scale-Up and  Expert Support for Any

Extraction Kits Custom Support Liquid Handling System



RNA RNA QC & ? 8‘
Extraction Protection .
o9

Analysis of RNA Purity ’

* RNA quality and purity are much more important than yield

* RNA sample absorbances are determined on the spectrophotometer at 260nm, 280nm, and 230nm
« 260nm: Nucleic acid (DNA, RNA, nucleotides)
« 280nm: Protein
« 230nm: Some organic compounds and chaotropic salts
Azeo/Azgo & Aggo/ Agzg
« Properly purified RNA should exhibit ratios within the range of 1.8 - 2.0.

« If the RNA exhibits a ratio lower than 1.7, this may indicate the presence of co-purified contaminants
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RNA/DNA Quality Check with NanoDrop™ f

Spectrophotometer: Absorbance ratios

Extraction Protection

Large peaks at wavelengths lower than 260nm can influence the measured peak at 260nm, and low absorbance levels

often yield unreliable concentrations

Optimal Spectra Strong Peak ~230nm Contributes to 260nm Reading
" — : w0 g Lo | s ow R R T v
- o =2 e '
: A\ —
- / £ i
i § .
o Q i

Is there really
A260 = 3,78 A260 =1,77 DNA/RNA?

Possible overestimation of nucleic acid
concentration due to contaminants



RNA RNA QC & ?

Extraction Protection ’&‘ ‘
RNA/DNA Quantification f
» Bioanalyzer — RNA 6000 Nano total RNA-Kit:
« 5-500 ng/pl

e Quantus™ Fluorometer

» Fluorescent dye offers greatest sensitivity & dynamic range
« Detection limit: RNA 100 pg/pl // dsDNA 10 pg/pl,




LN s ?‘...: <
Quantus Fluorometer & QuantifFluor® Dye Systems f
« Sensitive DNA and RNA Quantification

Detection Sensitivity

. . . Q m
« Highly sensitive fluorescent detection Fluorometer with
QuantiFluor® Dyes 1
I 10x More Sens‘(itr've
° i i i i e ' than Qubit® 3 (can
Ready to use with optimized QuantiFluor® Dyes a3 T ——> e sep e
. . : | 200x More Sensitive
 QuantiFluor® RNA System Spectrophiiomeier : > than NanoDrop®
: : | Spectrophotomefer
10,600 1,050 100 1{0 1

Detectable dsDNA Sample Concentration (pg/pl)
Based on 1pl sample input per assay




RNA RNA QC &

Extraction Protection

%‘..o

@
Quantus Fluorometer & QuantifFluor® Dye Systems f

Sensitive DNA and RNA Quantification
Highly sensitive fluorescent detection

Ready to use with optimized QuantiFluor® Dyes

* QuantiFluor® RNA System

Sample* Assay
QuantiFluor® RNA System 0.1-500ng/pl 0.1-500ng
Quant-iT™ RiboGreen 0.1-200ng/pl 0.1-200ng
Qubit® RNA HS (5-100ng) 5-100ng/pl 5-100ng

NanoDrop® 2000 Spectrophotometer 2-12,000ng/pl  2-12,000ng

*Based on 1pl sample input per assay. Quantitation of more dilute samples is
possible using more input RNA per assay.

* QuantiFluor* RNA Dye System

. Quant-iT™ RibﬁGreen E q)
: Qubit® RNA Hsb
; NanoD?op' 2000 ‘Spectrophotomete.r

0.01 0.1 1 10 100 1,000 10,000 100,000

Detectable RNA Sample Concentration (ng/ul)*




RNA RNA QC & ? ‘

@
Protect RNA with the best - RNasin® ’

« Native, recombinant and oxidation-resistant forms available

Extraction Protection

« Maintains RNase inhibitory activity over a wide temperature range

* Inhibits a broad spectrum of eukaryotic RNases (RNase A, B and C and human placental RNases ) over a wide pH
range (pH 5-8).

* Does not inhibit SP6, T7 or T3 RNA Polymerase; GoScript™ Reverse Transcriptase, AMV or M-MLV Reverse

Transcriptase; or Tag DNA polymerase

 If along-term storage (e.g. for Bio-banking) is intended, RNasin Plus should be used due to the improved stability

against oxidation and heat for 15 min at 70°C

« Cited in approx. 11.000 publications



RNA RNA QC &

Extraction Protection

Protect RNA with the best - RNasin®

Without Recombinant RNasin® Inhibitor With Recombinant RNasin® Inhibitor
1 2 3 4 5 6 7 8 9 10 11 . 2 B3 4 5 6 7 &8 9

(VG

a— e

1.5 ]
1.0 ]




Sample

RNA RNA QC & Reverse

collection & Extraction Protection Transcription

Processing

Reverse Transcription — Tips & Tricks
RNA input

« Depends on the abundance of the target in each sample
« Typical 1-2 pg RNA
« High-copy-number transcript may be detected in as little as 1-10pg

« Rare or long targets (>8 kb) may require 100 ng - 1 yg or even more

Proprietary information. Not for further distribution.




RNA RNA QC & Reverse

Extraction Protection Transcription

Reverse Transcription — Tips & Tricks

RT Primers

Random Hexamers

cDNA Synthesis from all RNA molecules independent of poly(A)+
tail (including prokaryotic RNA)

Oligo(dT),5 primer

Annealing at the 3' end of any polyadenylated RNA molecule

Target mRNA
5’ AAA,

Random primed cDNA
5 il AAA_

€= =
> «PCR primers

5 Oligo dT primed cDNA AAA,

G ——
= «PCR primers




Sample RNA RNA QC & Reverse

collectlop & Extraction Protection Transcription
Processing

Reverse Transcription — Tips & Tricks

Control Reactions
« No Template Control (NTC)
« Check for contamination within the system independent of your RNA isolation
« -RT (No Reverse Transcription Control)
« Test for the presence of contaminating genomic DNA or plasmid DNA in the RNA template
« Positive Control

« Known positive sample



RNA RNA QC & Reverse ? ‘

Extraction Protection Transcription

Reverse Transcription — Tips & Tricks

Ch0|ce Of RT enzyme GoScript™ Reverse AMV Reverse M-MLV Reverse M-MLV Reverse
Transcriptase Transcriptase Transcriptase Transcriptase RNase H-,
« Depends on CEATURES Point Mutant
. Le N g - h Reaction temperature  37-55°C 37-58°C 37-42°C 40-55°C
| cona tength | uptooko Up to 4kb Up to 5kb Upto7.5kb
° Secondary structures Sensitivity 0.2 fg-5 pqg total RNA 1 pg=1 pg total RNA NA 100 fg-100 ng total RNA
1 pg=100 ng poly(A)+ RNA
RNase H-activity low yes low no
Suitable for RNAs with
. * ok * ok k * L
« of transcripts secondary structure
Error rate NA Approx. 5 errors in 10,000 Approx. 1 error in 10,000 Approx. 1 errorin 10,000
bases bases bases
Main applications * RT-PCR * Reverse transcription > Reverse transcription * Reverse transcription
* Incorporation of marked > Primer extension/RACE > Primer extension/RACE > Primer extension/RACE
nucleotides
> Primer extension/RACE
Advantage > Low RNase H activity > Especially suitable for > Low RNase H activity > Mo RMNase H activity
> For cDNA up to 9 kb RMA with secondary > ForcDNA upto 5kb > For cDNA over 7.5 kb
* Dptimized conditions structures > Reaction temperature up
for one-tube RT-PCR and * For cDNA up to 4 kb to 55°C
RTqPCR * High processivity * Very stable
> Particularly resistant to > High selectivity

inhibitors



&

RNA RNA QC & Reverse
Extraction Protection Transcription :’ ‘

End-point PCR ’

Qualitative detection = “Is something there? Can | detect it?”

Real-Time PCR

Quantitative detection = “Exactly how much is there?”

E v
g
Y
-~ -

/




RNA RNA QC & Reverse ? ‘

9
gPCR Chemistries ’

« Afluorescent reporter is used to detect product formation

Extraction Protection Transcription

« Part of the reaction mix
« Two general types
« dsDNA binding dye

« Labelled primer or probe




RNA RNA QC & Reverse ? ‘

Extraction Protection Transcription :

Dye-based approach

» dsDNA-binding dye is included in PCR master mix
» dye associates with PCR product

« Free Dye — low fluorescence Denature

« Bound Dye — high fluorescence

« As more PCR product is produced, more dye is bound

Fluorescence is proportional to the
amount of product



RNA RNA QC & Reverse ? ‘

Extraction Protection Transcription
o,
Probe-based approach ’
« TagMan® is the most familiar type:
« 2 PCR primers + 1 probe Denature

e@ FRET

 probe labeled with reporter & quencher

» primers & probe anneal to target

Anneal ? 9
—>
« during extension, 5' nuclease activity of Taq degrades probe —
* Free probe — FRET occurs
 Degraded probe — reporter un-quenched ®
Extend @
—>
Fluorescence is proportional to the D

amount of product



Sample
collection &
Processing

RNA RNA QC & Reverse

Extraction Protection Transcription

Optimize your primer design

Primers flank intron — P4
ONA: [ o e jee— ]
= g - Possible gDNA amplification
mRNA: _
P3—
Primers span intron P2 — p2
ONA: [ | (el 0 ee— ]
Pl— P1~ S - no gDNA amplification even
e T T T in presence of gDNA

P1—

http://www.sigmaaldrich.com/technical-documents/articles/biology/pcr-gpcr-dpcr-assay-design.html



RNA RNA QC & Reverse ? ‘

9
gPCR Chemistries f

Extraction Protection Transcription

PCR product labeling dsDNA-binding dye Fluorescently labeled probes

Cost Lower cost Higher cost

Instrumentation All gPCR instruments Must match probes to filters

Specificity Measures all dsDNA Measures amplicon with probe
sequence

Multiplexing No Yes — different dyes/filters

g:::y?i::)lysis (Qc and Yes No (TagMan)

Throughput High Highest (multiplexed)

Sample required Low Lowest (multiplexed)

Requires validation Yes Yes




RNA RNA QC & Reverse ? ‘

9
Promega’s gPCR Chemistries ’

Dye-based qPCR Probe-based qPCR

Extraction Protection Transcription

Genomic DNA / cDNA GoTaqg® gPCR Master Mix GoTaqg® Probe gPCR Master Mix
RNA Golaqg® 1-Step RT-gPCR Golaqg® Probe 1-Step RT-qPCR
Golaqg® 2-Step RT-gPCR Golaqg® Probe2-Step RT-gPCR

1-Step RT-qPCR
« Low chances of cross contamination

l Eﬁ?@lﬁi;smmc - @ tfoim FGPCR « Faster results
Primers, 1-St Real-Tim
Master Mix instrument « No need to store the cDNA

2-Step RT-qPCR

UU Combine: _,% N « Optimized performance of both RT
;r?rﬁérgfa?g(’;ndT g and PCR Steps

1 STEP1 | Diute:  Add:  Analyze: « cDNA available for other procedure
Dilute cDNA oTaq® Reaction Perform RT-gPCR
U » Many targets per sample

Synthesis: Master Mix + on Real-Time

Synthesize cDNA STEP 2 Sﬁr:éfspecific Instrument
i



RNA

Extraction

RNA QC &
Protection

Reverse
Transcription

&

o‘}

GoTaq® Probe %

GoTaq® Enviro

GoTaq® Endure ?

Broad spectrum of applications

= n1e

Compatible with variety of samples.

Tested for inhibitors, but only up to a certain
concentration (e.g. up to 50 yM hematin, see
Endure: 500 uM hematin)

For general use rather than extreme
conditions

contains RNasin Plus V
Multiplexing capability V
Probe-based V

Fast-Cycling V

Specifically for environmental samples

000560

Tested samples like water, soil and biological
material

Tested for inhibitors such as humic and
tannic acid.

contains RNasin Plus V
Multiplexing capability V
Probe-based V

Fast-Cycling V

Specially developed for very high inhibitor
concentrations

072O:

Tested for blood, bacteria, viruses, feces, soil,
plants and food samples

Tested for inhibitors such as EDTA, EtOH,
Humaic acid, Hematin (500 pM), Heparin,
Sodium Citrate but not tested for tannic acid

Fewer reaction failures and optimizations
- Saves time and costs

contains RNasin Plus V
Multiplexing capabilityV
Probe-based V

Fast-Cycling \/


https://promega.sharepoint.com/:b:/r/sites/Inside-DE-Marketing-Team/Salestools%20Promega%20GmbH/Reverse%20Transcription%20%26%20Amplification/Real-Time%20PCR/Promega_Plant%20DNA%20Amplificiation%20with%20GoTaqEndure_AppNote_PA867.pdf?csf=1&web=1&e=H9JUbD

RNA RNA QC & Reverse

Extraction Protection Transcription

Passive Reference

-O- filter detector

light source second .dye in solution
as passive reference for
| signal normalization
differences in intensity due to GEET (CH3CH2)3F\]H
 different beam path length o

* variation in signal collection
e technical artifacts

> Almost all cyclers need additional CXR 5-carboxy-X-rhodamine, triethylammonium salt
(CXR = ROX™)



RNA

Extraction

RNA QC & Reverse
Protection Transcription

Reference genes

mRNA levels (relative values)

+

—— [2M

——

_0_
—ly—

18S rRNA

GAPDH
HPRT1

always constitutive

< Commonly used normalizers are not

Thp

one fits NOT all!!

1 2 3 4 5 6
Hours after serum shock

Garabino-Pico, E. et al. (2007) RNA



Sample ? .
: RNA RNA QC & Reverse .
collecth_n & Extraction Protection Transcription » Data Analysis ﬁ‘?‘
Processing

Primary output: Amplification Curve

This graph shows amplification curves for 15 different samples (wells) in an assay (3 replicates
of 5 serial 10-fold dilutions of a positive control sample).

1600 1600
li‘haalu

1400 r A — 1400
- -‘-‘E
1200 Fﬁ}# ,7—"!,_,- 1200
= e
1000 A A T oA 1000
;ff }5 ‘ f/f/
D 800 ARRY Ry, / 800
oc

i/« ARN7i a"

600 ,"’ j / 4 600
Exponential f )}#f 4

400 . NPah ;f 7 400

200
IEEENEEE GNP AR NP 200
'-‘.r' 4 ..-F“f e

s
e
-

-200 -200
0 2 4 6 6 10 12 14 16 18 20 22 24 26 28 30 32 34 36 36 40 42
cycle




Sample RNA RNA QC & Reverse

collectlop & Extraction Protection Transcription
Processing

Data Analysis

Primary output: Cq - value

» quantification cycle: cycle number at which amplification curve crosses amplification
threshold - this is the “take-away” metric...

« Cq-value is inversely proportional to amount of starting template

1600 1600

1400 pom= 1400

1200 e TP 1200

|
.//rz /'/ 1/ P //
. 1000 é, , f;, {‘/ 1000
VARV

IE 800 ~ / 4 I? ’;, 800

600 ,"‘ fﬁf“ 600

Exponential N rARN BN
400 ) Zaib N\ %\t\ Y ;j 400
4/ Vi . g .
200 ( 7 X TN 200 Amplification
> ey o o
0 AB S S al sl 0 threshold
-200 -200

0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
cycle



RNA RNA QC & Reverse . ?
Extraction Protection Transcription Data Analysis , H‘ 1

Validating Assay Performance with a Standard Curve 3

Consistent means each dilution gives the expected shift in Cq. Linear means the Cq values

follow a straight-line relationship with concentration — and that's what makes our standard

curve valid
Standard Curve Example (qPCR)

Data points

it ¥ = 3.30x + 23.60 E = (107(-1/slope) - 1) x 100
| = (107(-1/3.3) - 1) x 100
=100%

18

20}

Cq Value
N
N

-20 -15 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
logio(Starting Quantity)



RNA RNA QC & Reverse . ?
Extraction Protection Transcription Data Analysis ‘

o,
Assay setup for a qPCR reagent comparison f

GRIGN o 1) Prepare serial dilutions
Eiz"rl,‘:.'f::_!:n"““ « Use same standards dilutions with

both reagents
Competitor Master Mix

GoTag®qPCR Master Mix

2) Make bulk reaction mixes of reagents
+ 2X qPCR Master Mix

« Primers
« Water
« CXR (if required)
ORS00 | Sox Rssay Setup: JROOVORO@ A | coxk
I::‘:‘:‘:I::‘ﬁz s Serial Dilutions izs:rsﬁ:sl:::tg :::‘:‘:‘::::&&3 Wﬂi Serial Dilutions 3) Use separate plates
S b mI geee -
O o | Temme 20y reactions OO 10 Tempizte ° 1 plate fOI’ eaCh MaSter MlX
Lcesevoeveell L evevsesesii,
OCOCOCOCO0) we OCOCOCE00C0 e « 2 separate runs
IV GoTaq® 4) Program thgrmal cycll.ng condl.tl.ons
o ; p— « Use optimized cycling conditions
cycle 95°C « But change activation for GoTag® to 2 min, 95°C
Denaturation 40 15 sec, 95°C
Annealing/Extension cycle 40 sec, 60°C https://www.promega.de/resources/tools/biomath-calculators/
Melt (dye-based) Instrument defined



https://www.promega.de/resources/tools/biomath-calculators/

RNA
Extraction

Data analysis of a qPCR reagent comparison

RNA QC &
Protection

Reverse
Transcription

5) Analyze reactions for each assay separately
« Different reagent, primers, & fluorophores can influence settings

Primer Primer Primer Primer
set #1 set #2 set #3 set #4

6x ccceocooo0
a3 ceccecco00
o= ceccecco00
® © ceccecoo00
= cececcoo0
P cececoo000
o= cececco0e
O AU
Assay plating

0@

Ex ccceocoo00
TS cccececo00
= ceccecceee
P cCcecceee
Z 0 ceccecceoee
s ceccecceooe
g ceccecoo000
S QXA ANAT

Primer set #1
analysis

Primer set #1
analysis

Primer Primer Primer Primer
set #1 set #2 set #3 set #4

xﬂ°«é\“‘
PO
ot

G@

Analysis
software

-

Fluorescence

Fluorescence

>

Data Analysis

>

>

Number of cycles

Compare:
Efficiency

Log starting auantity
Linearity
Specificity

Cq
° Repeatability
. Sensibility
AUTO

°
> >

Number of cycles Log starting quantity

6) Use automatic baseline and threshold settings for each master mix separately
- Changes in threshold can alter C, by >3 cycles!
» Use auto-threshold for best comparison even if you typically use a manual threshold
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Data analysis of a qPCR reagent comparison 3
Is the threshold in your exponential phase?

- Linear Plot

* Check for flat baseline
~within the baseline

- window (yellow)

PR AT S R P S - = RS Y
w =2 8 8 o0 = & 7

Signal

. GoTag® gqPCR
- Master Mix
Competitor

) : 2 \ ' X 13 4 L L £l o = ® el v iy ® » ¥ 2 Q

log(signal)

00

120

10
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Confirm threshold is within
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GoTaq® qPCR
Master Mix
Competitor

Expression at low C,, will influence your baseline calculation - dilute DNA 1:10 - 1:100

Teter et al. (2016) Promega Poster



RNA RNA QC &
Extraction Protection

Reverse
Transcription

Data analysis of a qPCR reagent comparison

Reaction specificity by melt curve and/or gel analysis

Specificity is a factor of primer design and can
be influenced by the composition of the gPCR
master mix (i.e., salts)

To assess specificity, look for
non-specific amplification products

« Melt curve analysis with dye-based
gPCR chemistries
- no secondary peaks/shoulders

« And/or electrophoresis gel with probe-based
chemistries
- no additional bands

?..:'

Data Analysis

Negative Derivative of Signal

Non-specific |
product melt
eaks
P "\ Predominant
specific

amplicon melt

A peaks
N/~

,! | , GoTag® gqPCR

Master Mix

T \ Competitor

w0 w0 w0

Temperature ° C

Teter et al. (2016) Promega Poster



RNA RNA QC & Reverse . ? ;
Extraction ‘ Data Analysis ‘

gPCR resources f

* Promega: gPCR Master mix comparison guideline - short version -

https://www.promega.de/resources/pubhub/applications-notes/an298-

real-time-gpcr-considerations-for-comparing-reagent-performance/

« Promega: Guidelines for a Comparison of Reagent Performance -
https://www.promega.de/resources/pubhub/applications-notes/an299-

real-time-gpcr-quidelines-for-a-comparison-of-reagent-performance/

« Minimum Information for Publication of Quantitative Real-Time PCR

Experiments (MIQE) - http://rdml.org/mige.html


https://www.promega.de/resources/pubhub/applications-notes/an298-real-time-qpcr-considerations-for-comparing-reagent-performance/
https://www.promega.de/resources/pubhub/applications-notes/an298-real-time-qpcr-considerations-for-comparing-reagent-performance/
https://www.promega.de/resources/pubhub/applications-notes/an299-real-time-qpcr-guidelines-for-a-comparison-of-reagent-performance/
https://www.promega.de/resources/pubhub/applications-notes/an299-real-time-qpcr-guidelines-for-a-comparison-of-reagent-performance/
http://rdml.org/miqe.html

Protection Transcription

?.8‘
o
Summary ’

« Proper sampling handling is very important for RNA extraction

« Using ReliaPrepTM RNA Miniprep Systems for RNA extraction leads to high
quality RNA

« Specialist kits for miRNA and mRNA extraction: ReliaPrep™ miRNA Cell and
Tissue Miniprep System and PolyATtract® mRNA Isolation Systems

« RNasin® minimizes the risk of RNA degradation, improves long-term storage,
prevents oxidation

 GoTag® Dye-based Real Time PCR Systems and GoTaq® Probe gPCR System

« Factors to consider for protocol optimization: primer design, concentrations
of RNA and primers as well as choice of house keeping genes

« Data quality & data validation are crucial for data interpretation



Nucleic acid isolation is a key step for many applications




Cell Health Assays

_ Caspase-Glo
CellTiter-Glo® 9 Assay c
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r |
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RealTime-Glo® Annexin V Apoptosis and Necrosis Assay

DLD-1 Cells: 400 ng/mL TRAIL Extrinsic Inducer of Apoptosis

® Luminescence Fluorescence
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Cell Energy Metabolism

Glucose

Glucose-Glo™ Assay

Glucose —» G6P
;i NADP* NADP/NADPH-Glo™ Assay
Glycolysis \\

NAD"*- : Pentose -~ NADPH
\\* Phosphate [
and other Triglyceride

pathways Al
e | |
NADH Triglyceride-Glo | Glycerol-Glo
= ! ‘ Assay
—— Lactate ——— Pyruvate | ¥
/ Nucleotides, Glycerol

,

P Proteins,

/ S
NAD/NADH-Glo™ Assay ~ / Lipids

NAD* NAD*,  Ac-CoA N

Secreted
Lactate NAD/NADH-Glo™ and ADP

CellTiter-Glo® Assays
y ATP <

»\-.\___/ NADH « \_ Nonessential
a 7d = amino acid
4 xidative \ synthesis
l\ phosphorylatio

/
/
/( Glutamate-Glo™ Assay

( _—— Glutamine

CellTiter-Glo® A

1 e
Reactive Glutamate <«

oxygen
Spesies Glycine
ROS-Glo™ Assay A A
) -
\ 3
~~ Glutathione <“—_ ) Glutamate )
— Cystine / Glutamine
/GSSG-Glo™ and - |
H-Glo 3

G6P = glucose-6-phosphate Glutamate
aKG = a-ketoglutarate

Ac-CoA = acetyl coenzyme A

Cystine



HIBIiT Protein Tagging System

Tag protein of interest
with HiBiT by cloning or
CRISPR insertion

Protein is
expressed in
the cell or on
the cell surface

Add

Nano-Glo® HiBiT

Extracellular ‘

Reagent.

Incubate 2-10

minutes. C
e -

Read

| | luminescence




Lumit® Immunoassays: Detect Analytes and Molecular Interactions

Assisted Complementation
Protein:Protein Interaction

NanoBiT® Luciferase

Low Affinit
"SmBIT" ‘

107 =

10° =

RLU

10° =

104 =

-12 -9 -6 -3
log [Peptide] (M)

LgBiT SmBIT

ELISA

Manual assembly of the detection complex

Single reporter

\.

ELISA plate
Transfer, immobilization and washes

NanoBiT® Luciferase

-

H\ IS

Lumit® Immunoassays

Self-assembly of the detection complex

Complementation reporter

/)\/\

>/
Cell culture plate
Direct detection in media, no washes

Lumit™ is a platform technology.
Learn more in this eBook:



https://tinyurl.com/PromegaLumit

Questions?

For additional questions please contact:

kerem.yildirim@promega.com

Gl
mLet'scnnnect! % THANK YOU

Your main contact for products & sales relevant
information:

vojtech.andrle@eastport.cz

vojtech.ledvina@eastport.cz

ondrej.ptacek@eastport.cz

HB EASTPORT
2ll LIFESCIENCE



mailto:kerem.yildirim@promega.com
mailto:eastport@eastport.cz
mailto:vojtech.ledvina@eastport.cz
mailto:ondrej.ptacek@eastport.cz
http://www.linkedin.com/in/krmyldrm
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