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THE PROBLEM

« NEED TO QUANTI

ATE DIFFERENCES

IN mMRNA EXPRESSION

« SMALL AMOUNTS OF mRNA

— LASER CAPTURE

— SMALL AMOUNTS OF TISSUE

— PRIMARY CELLS

— PRECIOUS REAGENTS



THE PROBLEM

 QUANTITATION OF mRNA

— northern blotting
— ribonuclease protection assay
— In situ hybridization
— PCR
* most sensitive
« can discriminate closely related mRNAs

 technically simple

* but difficult to get truly quantitative results using
conventional PCR



NORTHERN

control expt

—_— —target gene 10x

= |—internal control gene zx
actin, GAPDH, RPLPO etc

Corrected fold increase =10/2=5

Ratio target gene in experimental/control = fold change in target gene

fold change in reference gene
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CYCLE NUMBER
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PR Base Line Subtracted RFU
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FCR Base Line Subiracted RFL
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FCR Base Line Subtracted RFLU
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PR Base Line Subiracted RFLU
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REAL TIME PCR

 kinetic approach
» early stages
* while still linear




PR Base Line Subtracted RFL
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FPCR. Base Line Subtracted RFL
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PR Base Line Subfracted RFL
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FCR. Base Line Subtracted RAL
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STANDARD CURVE
METHOD
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Correlation Coefficient: 0,999 Slope: -3.488 Intercept; 39.204 % =-3.488 ¥ + 32,204 o Unknowns
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NORTHERN

control expt

fold change in target gene= copy number experimental
copy number control

— —target gene

— — 4—internal control gene
actin, GAPDH, RPLPO etc

Ratio experimental/control = fold change in target gene 20
fold change in reference gene
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PFAFFL METHOD

— M.W. Pfaffl, Nucleic Acids
Research 2001 29:2002-2007
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EFFECTS OF EFFICIENCY



CYCLE AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA
100% EFFICIENCY 90% EFFICIENCY | 80% EFFICIENCY 70% EFFICIENCY
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2,835,109
4,819,686
8,193,466

AFTER 1 CYCLE

100% = 2.00x

90% = 1.90x
80% = 1.80x
70% =1.70x
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CYCLE AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA
100% EFFICIENCY 90% EFFICIENCY | 80% EFFICIENCY 70% EFFICIENCY
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AFTER 1 CYCLE

100% = 2.00x

90% = 1.90x
80% = 1.80x
70% =1.70x

AFTER N CYCLES:

fold increase =
(efficiency)"
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AMOUNT OF DNA
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QUALITY CONTROL -EFFICIENCY
CURVES

use pcr baseline subtraction (not curve fitting
default option)

set the threshold manually to lab standard
check all melting curves are ok
check slopes parallel in log view

delete samples if multiple dilutions cross line
together (usually at dilute end of curve)

delete samples if can detect amplification at
cycle 10 or earlier

make sure there are 5 or more points
check correlation coefficient more than 1.990,,
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QUALITY CONTROL -EFFICIENCY
CURVES

use pcr baseline subtraction (not curve fitting
default option)

set the threshold manually to lab standard
check all melting curves are ok
check slopes parallel in log view

delete samples if multiple dilutions cross line
together (usually at dilute end of curve)

delete samples if can detect amplification at
cycle 10 or earlier

make sure there are 5 or more points
check correlation coefficient more than 0.99Q,



PFAFFL METHOD

M.W. Pfaffl, Nucleic Acids Research
2001 29:2002-2007

NORTHERN

— —target gene

— 4—internal control gene
actin, GAPDH, RPLPO etc

ratio = fold increase in target gene
fold increase in reference gene 33
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AFTER N CYCLES: increase = (1.93)29-63-18.03 =1 9311.60 = 2053 fold increase
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PCR Amplification vs Cycle: Data 26-Feb-03 1147.opd



< 5010
000 e -
3500 | -
3000 7
25010
S0 3 RPLPO con
15010
1000 v

S0

(]!

kXY

=

iﬁ_w;"'--

vV 1960 L&

FCR. Base Line Subiracted RFLU

. =19.9:
-5010

0 2 4 & 8 101214 18 18 20 22 24 26 28 30 32 34 36 358 4042 44

Cycle
AFTER N CYCLES: increase = (efficiency)"

AFTER N CYCLES: increase = (1.87)19-93-19.80 =1 870.13 = 1 08 fold increase

37

PCR Amplification vs Cycle: Data 26-Feb-03 1147.opd
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Cycle Cycle
AFTER N CYCLES: increase = (efficiency)" AFTER N CYCLES: increase = (efficiency)"
increase = (1.93)2963-18.03 =1 931160 = 2053 fold increase increase = (1.87)19.93-19.80 =1 870.13 = 1,08 fold increase

ratio = change in IL1-B = 2053/1.08 = 1901
change in RPLPO

ratio = (Etarget )ACt target (control-treated)

ACt ref (control-treated
(Eref ) ( )
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AACH
EFFICIENCY METHOD

APPROXIMATION METHOD
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PR, Base Line Subiracted RFL
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AACt = 11.40 for IL1-beta

« |If efficiency is 100% then
— Fold change = 21140 = 2702

 Efficiency for IL1-beta is 93%
— Fold change = 1.931140 = 1800

 Pfaffl equation corrected for RPLPO efficiency
— Fold change = 1901
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AACH
EFFICIENCY METHOD

* assumes
— minimal correction for the standard gene, or
— that standard and target have similar efficiencies
« 2 MCtyariant assumes efficiencies are both 100%

« approximation method, but need to validate that assumptions
are reasonably correct - do dilution curves to check ACts don't
change

« The only extra information needed for the Pfaffl method is the
reference gene efficiency, little more work than validating the
approximation method
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of their real-time PCR results
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