Melting Curve Analysis can return
reaction specificity




Melting Curve Analysis used in 7700
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Amplification plot
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Standard curves

a sample with known concentration is used to
construct the curve. The concentration of the
standard (DNA or RNA) is evaluated by
spectrophotometer at 260 nm, and converted

to number of copies using the PM of the DNA
or RNA (NB stability of the standards).




Relative analysis using Ct

Arithmetic forms are used to calculate the relative
expression levels in relation to a calibrator which can be a
control, for example. The amount of normalized target on the
level of expression housekeeping gene and related to a
control is given by : where

and The
equation thus represents the normalized expression of the
target gene in the unknown sample relative to the normalized
expression of the calibrator. The method is applicable if the

. For each target efficincy must be evaluated
by considering how the CT sample and the CT calibrator vary
with the dilution of the template.




Comparative C+ Method: AA C+




Dynamic Range of an assay

X1/ Xz = (1+E)'ACT
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Effetto dell’ efficienza di
amplificazione

Xn = Xo(l"'E)"
Casel: E=0.9
X, =100 (1+0.9)%°

X, =2.3x10"

Result: a difference of 0.1 in the amplification
efficiency generates a 5-fold difference in the
final ratio of PCR products after 30 cycles.




Comparative C+ Method: AA C+

C: (Target gene, control) — Ct (Endog. refer. gene,
control) = ACr .y (Control tissue)

Cr (Target gene, exp.) — Ct (Endog. refer. gene,
exp.) = ACr o, (Experimental tissue)

ACTac:ont i ACT» exXp = AA CT

Target gene exp _ ) —(ave. AACy)
Target gene calib




Better

ACt target gene
(Etareget gene) S5 8

Ratio=

ACt reference
(Ereference)

Dove:
E= 10 -1/slope

AClyroet gene=(Ct control-Ct sample), oet gene

AClet oene=(Ct control-Ct sample) ¢ oene




Amplification — cytokine plate
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Relative quantification using AAC+

AC+ (Control) = 12.218
AC+ (experimetal) = 7.895

AACT: ACT(COHT) - A exp.)= 4 323 AACT:
log>(Target..,/ Target .nt)

Relative expression of TNF-a in experimental sample in
comparison to control sample
= 2AAC_ - 24.323 = 20-fold increase




LoD and LoQ

The Clinical Laboratory Standards Institute
(www.clsi.org), defines:

LoD: the lowest amount of analyte (measurand) in a
sample that can be detected with (stated) probability,
although perhaps not quantified as an exact value.
LoQ: the lowest amount of measurand in a sample that
can be quantitatively determined with {stated}
acceptable precision and stated, acceptable accuracy,
under stated experimental conditions




LoD and LoQ

LoD for qPCR methods can be estimated from analysis
of replicate standard curves.

Working at 957 confidence, LoD is the measurand
concentration that produces at least 95% positive
replicates.

Under error free conditions, when only sampling noise
would contribute to replicate variation, LoD at 95%
confidence is 3 molecules.

For most real samples, LoD is also affected by: noise
contributed by sampling, extraction, reverse
transcription, and gPCR, and may be substantially
higher.




LoD and LoQ

The LoQ can also be estimated from the replicate
standard curves.

This is done by calculating the SD for the responses of
the replicate samples at the different concentrations.
SD of the data can be calculated in either log (Cq
values) or linear scale (relative quantities) and does not
assume any particular distribution.




GENERAL STEPS INVOLVED IN GENE
EXPRESSION PROFILING OF FFPE TISSUE

FPET sample ) Mono-methylol (-CH,0H) ’
Total RNA ¢ ¢ MM
l AAAAA

De-modification by heating o ACROR, ¢
l AAAAA

—— = Real-time PCR
Reverse transcription
and cDNA synthesis
= Linear amplification — Microarray
a " ] ®
JTTTT ¢¢¢¢AT or ITITITF-5AAAAA

Paik S Nature Clinical Practice Oncol 2005
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Which reference gene?

Gene-expression levels from qRT-
PCR requires normalization of
target genes to reference genes
to remove degradation effect.
Reference genes are idedlly
constitutively expressed in every
cell, but many genes used for
normalization has been shown to
vary with tissue type, cellular
proliferation, cancer progression,
and degradation of nucleic acids.

Genes Protein Name Cellular Function
ACTB  Actin, Major constituent of the
contractile apparatus and
cytoskeleton
B2M [3-2-microglobulin Association with major
histocompatibility complex
(MHC) class I heavy chain
CALM2 Calmodulin 2 Phosporylase kinase
(phosphorylase kinase,
A)
GAPDH Glyceraldehyde-3- Carbohydrate metabolism
phosphate
dehydrogenase
GUSB  Glucuronidase, 8 Degradation of
glycosaminoglycans
HMBS  Hydroxymethylbilane Catalyzation of part of the heme
synthase biosynthetic pathway
IPOS Importin 8 Nuclear import of proteins
MRPLI19 Mitochondrial ribosomal  Protein synthesis within the
protein L19 mitochondrion
0AZI Ornithine decarboxylase ~ Regulation of polyamine
antizyme 1 synthesis
PSMC4 Proteasome (prosome, Multicatalytic proteinase
macropain) 26S subunit,  complex
ATPase, 4
PUMI  Pumilio homolog 1 Translational regulation of
(Drosophila) embryogenesis, cell
development and
differentiation
RPL374 Ribosomal protein L37a  Component of the 60S subunit
of the ribosomes that catalyze
protein synthesis
RPLPO  Ribosomal protein, large, Component of the 60S subunit
PO of the ribosomes that catalyze
protein synthesis
SF3A41  Splicing factor 3a, subunit Belongs to the SURP protein
1, 120 kDa family that are thought to
mediate RNA binding
TBP TATA box binding protein General transcription factor
TFRC Transferrin receptor (p90, Carrier protein for transferrin

CD71)

Diagnostic Molecular Pathology. 22(3):181-187,
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Reference genes should
be selected for each
specific study cohort and
specific organ and/or
disease



