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The goal of MIQE
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1. To establish a clear framework to conduct RT-
gPCR experiments
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2. To provide guidelines for reviewers and editors to
measure the technical quality of submitted
manuscripts against an established yardstick.

Investigations that use this widely applied methodology will produce
data that are more consistent, more comparable, and, ultimately,
more reliable.
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The MIQE Guidelines

Tabla 1. MIGE chaddist for authors, reviewars, and editors®
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The RT-gPCR approach

RNA Extraction RNA
and Purification Analysis

Gene Modulation Reverse Transcription
(Sample Treatment) and Amplification

t Data Quantification
AnalyS|s RT-gPCR
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‘ RT-gPCR experimental design and
sample management

Exp’t Control Replicates Exp't Sample RT-qPCR Data
Procedure Groups Conditions Handling
: : : : Growth Precise Time )
Disease or Time Course qul?glcal Conditions {0 Harvest Key steps:
Treatment Study (Diff't Sample (Media & cells or
ie:t=0 I » Total RNA Extraction
Groups (ie ) per well) Time or OD) Tissue
Target Normal vs Technical Days of Sample * RNA Purity & Integrity
Genes Disease (Same Sample | Embryonic Extraction . L
Implicated (ie:Normal) per well) Development Method Reverse Transcription
Potential Untreated vs Amount per Preservation * Gradient qPCR
Reference Drug Treated mass of Drug method and . Standard C
Genes (ie:Untreated) or Compound Time andar urve
: . Thaw and * qPCR
These first three steps define the: Sex, Homogenization 9
experimental parameters; the goals Phenotype Procedure « Data Analysis
and the samples based on literature or T
. . . otal RNA .
experimental data typically from broad Incubation Extraction Publish
Microarray or Proteomics experiments. | Time Procedure Data
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The Aurum Extraction Kit

Bind total RNA

s 25 *¢ *j

to silica
. s membrane
'h-squq' ISV R i m
PureZOL RFeagent gh|gpbarem 9l sl Remove the
WL roving aqueous layer

and mix with

ethanol DNase |
Step 1 treatment
Wash

Step 2

The conversion of mMRNA to cDNA is a
major stumbling block and arguably is the
single most variable step in the whole
guantification procedure.
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4 The RNA Factor - Good Sample Prep
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 free of protein (absorbance 260 nm/280 nm);
« free of genomic DNA,;

« should be undegraded (28S5:18S ratio should be roughly
between 1.8 and 2.0, with low amount of short fragments);

« free of enzymatic inhibitors for RT and PCR reaction,
which is strongly dependent on the purification and clean-
up methods;

» free of any substances which complex essential reaction
co-factors, like Mg2+ or Mn2+;

» free of nucleases for extended storage
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Analysis of RNA purity and
Integrity

Virtual Gel Nanodrop Readings
indicate all samples were “good”
L C 3 5 10015 1h 2h 4h
Sample A260/280* | A260/230*
1. Controlno heat 1.90 2.44
2. 3 min @ 90C 1.93 2.40
3. 5 min @ 90C 2.06 2.37
4. 10 min @ 90C 2.03 2.37
5. 15 min @ 90C 2.02 2.31
6. 1hr @ 90C 7199 N\ 218
7. 2hr @ 90C ( 2.00 ) 2.32
8. 4hr@ 90C \\1.89 / 2.23

"Note: Generally accepted ratios (A260/280 and A260/230)
for good quality RNA are > 1.8.

L1 2 3 4 5 6 7 8
RAQl Value & Color Coded Classification
well ID Sample Name bt RNA C(?'“gc&?“aﬁ°“ [22‘;&085] par]| PSSO | | CCT

"""" 1 i Control - no heat 278.23 102.60 160 98 |

2 3 min & 90C 317.12 116.94 123 92 =

3 5 min @90C 306.89 11317 oge 81 O

a 10 min @ 90C 257.56 sa.s8 050 65

5 15 min @ S0C 247.31 91.20 :

6 1 hour @ 90C 200.94 74.10

7 2 hour @ 90C 252.27 93.07

g 4 hour @ 90C 274.16 101.10
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Total RNA Analysis
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% 1000 1ooo
E ntact
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¥
1o H | j 10

0 2 4 6 © 1012 14 1o 15 20 22 24 26 25 30 32 34 30 35 40 42 44 46

PCE Amplification vs Cy(c'—IXEJE-E-ﬂ-US 132.0pd

Carcinoma Liver RNA
7 hr. L j ,4_,?5 e
Intact degradation 8 1om L - anzace o
B tac
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ECR Amplification ws Cycqél.l;l?S-SS-DS- 13d.0pd

gqPCR: GAPDH gene
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Web-Based “Virtual” Primer Design

* “Primer-Blast” your sequence (NCBI) to find unique
primers and amplicon sequences.

e Enter sequence in “M-Fold” to assure minimal secondary
structure.

 Choose at least two sets of primer pairs and validate
with thermal gradient and std. curve.
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Primer-Blast and MFOLD

Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST).

more...  Tips for finding specific primers o
1
Reset page Save search parameters |:'T | [}
PCR Template g o
: gdan
Enter accession, gi, or FASTA sequence (4 refseq record is preferred) &) Clear Range e A
]
5
From To i
L4, €
Forward primerl | | | '%:c;.!:_:rj:.-njc.w -
W i
Reverse primer| | | | e
Or, upload FASTA file | [ Browse_] &'%.4%-_“%_1.5
ﬁ,’a_g: i
. g, =R
Primer Parameters .._sf STy
. aqd:‘:h.i:?' i T
Use my own forward primer | @ . SRS ar;}_;.ﬁ
{5"->3" on plus strand) - =0 Ao o 1
Use my own reverse primer | © Cloar Ao T 1 i
(5"-=3" on minus strand) B o ®
Min Max
PCR product size |200 | |1UUU
# of primers to return
Min Opt Max Max Tm difference
Primer melting temperatures |5?.U | |GU.U | |63.U | |3
(Tm)
Primer Pair Specificity Checking Parameters } ‘Kﬁ«“‘” “*"m,m._'.;
Specificity check Enable search for primer pairs specific to the intended PCR template &) e ,
o %
i X 7 .
Organism |H0m0 sapnan? | ] N t‘\%‘_\.!ﬂ:
Enter an organism name, taxonomy id or select from the suggestion list as you type. @ ; i
i '
Database | Refseq mRMA (refseq_rna) )] '\l !
' i
Primer specificity stringency At least total mismatches to unintended targets, including

at least mismatches within the last bps at the 3 end & i . “,/{;,F,.

e 2 Gy

Misprimed product size 1000 Q@ ‘ N
deviation B
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Reaction Validation

- .'.

o Start with a Gradient RT-gPCR to Optimize Annealing
Temperature

« Create a standard curve from a serial dilution of template to
test primers across a broad dynamic range

« Evaluate
— Specificity
— Efficiency
— Reproducibility
— Dynamic range
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Validation of RT-qPCR primers -
Thermal Gradient

2000 +— H f0.0 /—-—-———=
= 7o00-{— E 68.3 /
= 66.9 D
=T[40 =
£ 3] 598
E 4000 — 71
5 oo ][ 552 Real annealing range
g | : N
S 2000 H i ~. C
1000 @08 o7 i
0 1 —— _‘é / A + B
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Cycle
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Validation of RT-gPCR primers —
Melt Curve

3000 I |

2500

2000

-500 =Lk
| | 1 1 1 | | 1 1 | | | 1 | | | | | | | | 1 | | | | 1 | | | 1 1 |

&80 65 70 75 20 25 90 o5
Temperature, Celsius

n

MIQE Guidelines www.bio-rad.com/pcr BIORAD



Validation of RT-qPCR primers — Gel
Analysis

2 kb ——

200 bp ——

100 bp ——
50 bp ——
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Standard Curve - Tight Replicates

Good Reproducibility Poor Reproducibility
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and R2

10*

B-actin

Efficiency = 94.6%
Slope =-3.459

R2 = 100 10 15 20 25 30 s 40 45
Cycle
305
= . - " !
254 - i
o B o] -
= .
O 20 |
= . " s
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Log Starting Quantity, copy number
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Gene Expression Gateway

Home Applications | Techniques Products
Home = Suppart = Amplification Central

Amplification Central

Amplification Central
(www.bio-rad.com/genomics/pcrsupport)

saarch |

An exciting new addition to the

| | Gene Expression Site W | m

& Printable View Sitemap

Gene Expression Gateway

Hews | Events Contact Information

Comprehensive PCR/real-time
PCR support regardless of the

[ J
Glossary

vl —— user's degree of expertise
PCR Doctor i Tutorials : Assay Design * Features:
Cure your data ailments with jhis Learn the key principles of Access design considerations fo - PCR DO CtOI’
interactive troubleshooting tofl for  conventional and real-time PCH . conventional and real-time PCH .
PCR and real-time PCR assgjfs. q — TUtO I’Ia| S
N\ Rea-Time PCR Fundamentals .
Real-Time PCR Doctor DN e PCR Chemistries "Wgger and PCR Product Desjg — Assay Des|gn
: dable Presenizlem® " AsTgls d Cpefization
L Overview — Ot h ers:
! ¥ Quantitative PCR Analysis ’ .
» : » ) » . Top 20 Citations
— Useful links” and “Top 20" rotate . Useful Links
( Top 20 Citations §? | | RNAI Solutions | o Tip of the Week
ommended articles featuring the most lar From design to detection, Bio-Rad offers an extensive set of
am d applicati re > tools for effective gene silencing and analysis. learn more > * Glossary

)

Tip of the Week
id genomic DNA amplification when using cDNA aswplate, it is helpful to design primers at splice

junctions.
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SsoFast EvaGreen Supermix

<—— Antibody

Polymerase

Fusing the double-stranded DNA binding protein, Sso7d, to the engineered
polymerase gives it a powerful sliding grip on the replicated DNA.
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Experimental Replicates

1///]
Biological Replicates

Experiment

Control

RT-qPCR Samples
Technical replicates

Reference Gene

1 2 3 1 2 3 1 2 3
cansomores QO QOO OO OO O

Gene of interest

Reference Gene

Gene of interest . .
Reference Gene . .
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4 Summary

The key steps for most RT-gPCR experiments include:

o Sample procurement which requires following strict experimental protocols for
acquisition, processing and storage to assure biological reproducibility and
minimize standard deviations between replicates.

« Total RNA extraction, and quality control for purity (OD 260/280) and integrity
(rRNA 28S/18S ratio, electropherogram trace, and RQI number) and yield.

* Reverse transcription to convert the total RNA extracts to cDNA.

 RT-gPCR experiments with appropriate reference gene(s) (0.5 Ct between all
experimental conditions or time points) and no template controls.

« Appropriate number of biological (n=3) and technical (n=2) replicates with
standard deviations between technical replicates of less than 0.3 Ct.

The MIQE Guidelines were written to provide all the parameters that should
be met to publish acceptable results from RT-gPCR experiments.
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Contact Information

e For more information call 1-800-268-0213

« Original presentation was given by Dr. Sean Taylor,
Field Application Specialist, Bio-Rad Canada

e Sean can be emailed at sean_taylor@bio-rad.com
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