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relative quantification
E one sample relative to another
E one transcript relative to another (e.g. splice isoforms)
Vandenbroucke et al., Nucleic Acids Research, 2001

comparative Cq method / delta-Cq method
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Aavoid
Aminimize
Acorrect

[Cq — > RQ ——3 NRQ — CNRQ ]
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Calculate gene specific amplification efficiency

RQ = E¥ (E) from dilution series
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qi:q = quef i Cqsoi
E Choice of Cq,; does not affect the RQ ratio between samples
s Choice of Cq,.;does affect the error on RQ (if SE(E) is taken into account)
E Minimize error: Cq,. = average Cq
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Error on amplification efficiency estimate
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increase number of points

s 1-2 SE(E)=0.032

Error on amplification efficiency estimate

increase range of points

s 18&2 SE(E)=0.032
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Computed Amplification Efficiencs

Computed Amplification Efficiency

0,032 H "2 0,99 H slape

[ Ep 2,062 H SE(E) ¢

3,181 H SE (slops) i 0,069 ]

[ Eq 2,062 H SE(E) ¢ 0,032 H 2 0,99 H slope &

3,181 H SE (slope) i 0,069
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increase number of points increase range of points

% 1-2 SE(E)=0.032 % 1&2 SE(E)=0.032
s 1-3 SE(E)=0.013 s 1&3 SE(E)=0.018
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increase number of points increase range of points

s 12 SE(E)=0.032 s 1&2 SE(E)=0.032
% 1-3 SE(E)=0.013 % 1&3 SE(E)=0.018
s 1-4 SE(E)=0.008 s 1&4 SE(E)=0.008
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Computed Amplification Efficiencs

[ = 1,987 H SE(E) 0,008 H 2 1 H slape : 3,352 H SE (slope) i 0,02

Ep 1,99 H SE(E) 0,008 H 2 0,998 H slope ¢ 3,345 H SE (slope) : 0,02 ]
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increase number of points increase range of points

Error on amplification efficiency estimate

% 1-2 SE(E)=0.032 % 1&2 SE(E)=0.032
s 1-3 SE(E)=0.013 s 1&3 SE(E)=0.018
% 1-4 SE(E)=0.008 s 1&4 SE(E)=0.008
s 1-5 SE(E)=0.005 s 1&5 SE(E)=0.004
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=
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increase number of points

Error on amplification efficiency estimate

increase range of points

% 12 SE(E)=0.032 s 182 SE(E)=0.032
% 1-3 SE(E)=0.013 % 1&3 SE(E)=0.018
s 1-4 SE(E)=0.008 = 1&4 SE(E)=0.008
% 1-5 SE(E)=0.005 % 185 SE(E)=0.004
s 1-6 SE(E)=0.003 s 186 SE(E)=0.002
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minimize technical variation
E sample: size and type
E RNA extraction: quality and quantity
E RNA degradation
s CDNA synthesis
correct for technical variation
E normalization

Huggett et al., Genes Immun, 2005
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Livak and Schmittgen (2001) b ot
s 100% PCR efficiency NRQ=2
E 1 reference gene

Pfaffl (2001)

s adjusted PCR efficiency DCt,goi
k 1 reference gene NRQ= %

ref

gBase model (2007)
E adjusted PCR efficiency

E multiple reference genes DCt,goi
ol
NRQ: 9ot
n
A DCt,ref,
QB
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different analysis settings
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different analysis settings

instrument, reagents and consumable variation

3

fluorescence

Threshold

PCR cycle
]
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avoid inter-run variation
E Use sample maximization

minimize inter-run variation

E use the same instrument, reagents and consumables
correct for inter-run variation

E inter-run calibration

biogazelle Inter -run calibration
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correctforinterr un variation by including |F

IRC:
E inter-run calibrator
E identical sample measured for the same gene in different runs
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5 standards (triplicates)

Ct gqPCR instrument 1, mastermix 1
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absolute standards cross lab comparison

ARHGEF7 gene
E 366 samples
E use of 5 standards (triplicates) for correction

34 / .
32 /
30

Ct qPCR instrument 1, mastermix 1

16 T T T T T T T T T 1
16 18 20 22 24 26 28 30 32 34 36

Ct gPCR instrument 2, mastermix 2
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