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MIQE is a set of guidelines that describe the minimum
Information necessary for evaluating gPCR experiments

The goal is:

To increase reliability of results to help to insure the integrity of
scientific work, with major focus on biological relevance

To provide guidelines for authors, reviewers and editors to measure the technical
quality of submitted manuscripts

To establish a clear framework to conduct quantitative RT-PCR experiments
To increase experimental transparency

To promote reproducibility between laboratories worldwide

To promote more consistent, more comparable, and more reliable results
To standardize international gPCR nomenclature



Table 1. MIQE checklist for authors, reviewers, and editors.®

Item to check

Experimental design
Definition of experimental and control groups
Humbsr within eadh group
Assay carried out by the core or investigator's laboratory?
Adnowledgment of authars” confributions
Sample
Description
Volumeimass of sample processed
Migodissection or magadissaction
Processing procedure
If frozen, how and how quickly?
If fized, with what and how quickly?

Sample storage conditions and duration (espacially for FFPE® samples)

Mucleic aci extractian
Procedure and/or instrumentation
Hame of kit and detaik of any modificatiors
Source of additional reagents used
Detaik: of DMase ar RNass treatment
Contamination assessment (DHA or RHA)
Huckeic acid quantifization
Instrument and methed
Furity (Azepidzeal
Yiek
RMA integrity: methodinstrumant
RINR or Cgof 3 and 5 transcripts
Electrophoresis traces
Inhibition testing ECq dilutions, spke, ar other)
Reverse transcription
Complete reaction conditions
Amourt of RHA and reaction walume
Priming aligonucleotide (if using G5F) and concentration
Reverss transaiptase and concentration
Temperature and time
Manufacturer of reagents and catalogue numbers
Cqs with and without reverse transaiption
Starage conditions of cOMA
gPCR target information
Gene symbsl
Sequence accession number
Location of amplicon
Amplican langth
In silico specificity saeen (BLAST, and so on}
Pzaudogenes, retropssudogenes, or other homalogs?
Sequence alignment
Secordary structure analysis of amplican
Location of sach primer by exon or infron (if applicable)
What splice variants are targeted?

Importance
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Item to check

qPCR oligonuclestides
Primer ssquences
RTPrimerDB identification number
Prabe sequences
Location and identity of any modifications
Marufacturer of dligonuckotides
Furification methed
qPCR protocel
Camplats reaction conditions
Reaction velume and amount of <DHADHA
Primer, (prob=), Mg®™, and dNTP concentrations
Polymerase identity and cancentration
Bufferkit identity and manutacturer
Exact chemical composition of the buffer
Additives (SYER Green |, M50, and so forthl
Marufacturer of platesiubes and catalog number
Complate thermogycling parameters
Reaction setup (manual fobatic)
Marufacturer of qPCR instrument
qPCR validation
Evidence of optimization (from gradients)
Specificity (gel, sequence, melt, or digest)
Far SYBR Green |, Cg of the NTC
Calibeation curves with slope and y intarcept
PCR efficiency calculated from slape
CIs for PCR efficiency or SE
P of calibration curve
Linear dynamic range
Cq variation at LOD
Iz throughout range
Evidence for LOD
If ultiples:, efficiency and LOD of sach assay
Data analysis
qPCR analysis program fsource, version)
Methad of C; determination
Qutlier identification and dispesition
Results for NTCs
lustification of number and choice of reference genes
Description of normalization methad
Mumber and concordance of biological replicates

Murrber and stage freverse wanscription o qPCR) of tedhnical replicates

Repeatakility lintraassay variation)
Reproducibility (interassay variation, CV)
Power analysis

Statistical methods for results significance
Saftware (source, version)

Cq or raw data submission with RDML

Importance
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The MIQE checklist:
A 9 titles
A 85 sub-titles
A 57 essential information
A 28 desirable information

A Experimental design

A Sampling

ANA extraction

ART

A gPCR target information
AQgPCR primers

AgPCR protocol

AgPCR assay validation

A Data analysis & Statistics



FOCUS:
Absolute quantification & post-analytical data analysis

tissue RNA cDNA PCR RT-PCR product quantification statistics|

sample strategy

success
i nucleic acid RT real-time PCR detection Ct Droceaes T
sampling isolation amplification & software P 9 bgg%‘gﬁll
results

Quantification strategy: BioStatistics & Biolnformatics:
lT«absolute- quantificat i ollnCa vs. quantfiedmolecules

1 type of calibration curve? 1 Normality of data (?)

1 normalization with RG T tTest (?)

T on singlell level 1 ANOVA (on the ranks ?)

SAS, SPSS, Excel, Sigma Stat
Permutation test
Randomization test (REST)

Bootstrapping (REST-2009)
Cluster analysis

1 relative quantification
1 total RNA, stedllemass
normalization with RG
normalization via an RG Index (> 3 RGs)
RefGenesgextion
geNoyiMormfinder, BestKeeper
REST, qBASE, GenEXx, Kineret

Multiple regression analysis
Mulilimensional modeling
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ERa intra-assay & inter-assay_variation
intra-assay variation: within one RG-6000 run (n = 4)
inter-assay variation: between different RG-6000 runs (n = 10)
Invitrogen two-step SYBR GreenER Kit (beta testing)

ERa intra-assay variability (n=4) over all CV = 1 BB34dnter-assay variability (n=10)overallCV =25
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Why focusing on single cell analysis ?

One single cell

A contains a set of all genes

A can represent an organism

A might be the starting point of a population
I reproductive biology (IVF)
I cancer biology (CTC)

I stem-cell research

Life starts with one single
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Number of transcripts

Why test cell-by-cell genetic/expression heterogeneity?

Current testing: A Markers based on features observed in
tissue samples in clusters of cells, e.qg.
100s 7 10.000s of cells

What if A Samples contain varying mix of normal and

diseased cells

A Small subset of aggressively expressing
cells drive true association

A Expression pattern is changing between
cell types and cell layers

A Expression pattern is changing cell-by-cell

A Expression dynamic is changing over time
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Expression analysis of a cell population can be misleading

O = low expression level

MRNA expression levels : ;
@ = high expression level

gPCR of cell
population

Single cell
analysis
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Rocha B., gPCR Event 2007, Freising



Questions:

A What is the dynamic quantification range on DNA and RNA level?

A DNA and RNA assay sensitivity?

A Variability of quantification?

A What is the influence of the biological material?

A Transcriptional quantification noise ? Is it a technical or biological effect?

Validation of a single cell DNA and RNA quantification

PCR validation
Evidence of optimization (from gradients)
Specificity (gel, sequence, melt, or digest)
For SYBR Green |, C, of the NTC
Calibration curves with slope and y intercept
PCR efficiency calculated from slope
Cls for PCR efficiency or SE
7 of calibration curve
Linear dynamic range
Cq variation at LOD
Cls throughout range
Evidence for LOD

m m O mMm mMm m O m m m m O

If multiplex, efficiency and LOD of each assay



Single-cell analysis workflow overview

Cell collection » Cell lysis Reverse Real-time Data
y transcription PCR analysis

» glass capillaries - purification * reverse * mastermix * normalization
- flow cytometry * detergents trqngcriptase * priming * quality
. laser capture « heat * priming * temperature assessment
« osmotic * temperature profile » statistics
* mechanic profile * detection chemistry

« pre-amplification « pre-amplification

Fig. 2. Overview of single-cell gene expression profiling using RT-qPCR.

Stahl berg & Bengtsson, Methods
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serial # |

Table 1: Pipetting scheme of RNA standard array on AmpliGrid
1017 1027 1037 10471 10°7 106
DNA or RNA start molecules

with & without single WBCs
n = 3/4 replicate slides

i Th



AmpliGrid AG480F 1 DNA free slide




