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Fluorescence (dR)

Amplification plots:

o . *Slope =-3.323
Baseline is horizontal _
J. . *RSqu = 0.98
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One tube assay

(RNA dilutions) -
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Specific primers
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| QVGAPDH specific primed dilution series

target

y = -3.456x + 44.285

R? = 0.9992

y =-3.2243x + 43.256

R? = 0.9995

y = -3.308x + 42.935
R% = 0.9945

¢ FAM 5
m Hex Centre

Cy5 3

——— Linear (FAM)
—— Linear (Hex)

' | —— Linear (Cy5)
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Forward primer concentration ——

Mouse cDNA was amplified using PCR primers specific to Hepcadin 1 (Nemeth et al, 2004). All combinations of primer

concentrations ranging between 50nM and 600nM were used (Nolan et al 2006; Nils Gerke, Eppendorf and Jens Stolte, EMBL
Heidelberg gRT-PCR workshop, 2006).
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TotariQNA purification
— agarose gel visualisation

Extracted from frozen
tissue sample

Extracted from FFPE
tissue sample

I-
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From: Anna Antonacopoulou, Patras, Greece C%)
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GAPDHF GAPDHE VDRF VDRE IGF-IRF IGF-IRE 24-OHase F24-OHase E
Treatment (F= frozen, Ezembedded)
Fold-difference: 6 5 10 2
Data source: Prof Stephen Bustin, London C%)
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ation o’f’ﬁssue extracted total RNA
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.&M RNA! egradation (RIN) on Ct
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| & Reticulum (B ¢ Lymph nodes (E) & Lymph nodes (P) Colon (P) ¢ Lung (B
¢ Corpus luteum (P) & Caecum (P) ¢ Spleen (P) ¢ Abomasum (P)
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14 Data source: Michael Pfaffl and Simone Fleige, Freising SIGMA-ALDRICH
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Ayallable online at weww. sclencedirectoom

u.mt.@m““. MOLECULAR
ASPECTS OF

MEDICINE
Mo decular Aspects of Medicine 270 (2008) 135139

www.ckevier com/flocale mam

Review

RNA integrity and the effect on the real-time
qRT-PCR performance

Simone Fleige *, Michael W. Pfaffl *™*
® Phyminlogy Weitenstephan, Center of Life and Food Sciencex (ZIEL ),

Technical Universty of Munich, S5350 Freing, Cermany
® TATAA Biocenter Crewmmany, Freming- Weibenstephan, Gemnany

PCR performance as well as on PCR ethciency is described. Omn the hasis of the derived results
we can argue that gRT-PCR performance is aflected by the RN A integrity and PCR efhciency
in general 15 not affected by the RNA integrity. We can rocommend a BRIN higher than five as

good total RMNA quality and higher than cight as perfect total RNA for downstream
application,

Poster 26 50
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Conc. 30 ng/ul
Ratio: 2.7
16 RIN: 9.1
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Conc. 43 ng/ul
Ratio: 2.6
RIN: 9.5
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HEX CY5
Centre assay 3’ assay

» Perform RT using oligo dT
* If RNA is intact detection of 5’, centre and 3’ should be equal
* If RNA is degraded detection of 3’ > 5’

PROTOCOL |

Quantification of mRNA using real-time RT-PCR

Tania Molan'!, Rebecca E Hands® & Stephen A Bustin®

Vsigma-Aldrich, Homefisld Road, Haverhill, TE. Anstitute of Cell and Moleoolar Sdence, Tars and #he London Qmeen Marys School of Medidne and Dentistry,
University of London, Whitechapel, London E1 1BE, UK. Comrespondance should be addressed to 54 T {sa busin@gmalacuk].

17 Snavia-AarLDRICH

sigma-aldrich.com



say — Intact RNA

GAPDH 5’

GAPDH 3’

Fluorescence (dR)
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Degraded RNA
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Fluorescence (dR)
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ot created equal

GAPDH 5’

GAPDH 3’
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® “ Conc. 30 ng/ul
Ratio: 2.7

RIN: 9.1 (125mM EDTA)
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"~ Reaction 1 : h ; LL\\

U Ct (SPUD + Water) = 24 D 125mM EDTA E 62.5mM EDTA
Conc. 30 ng/ul Conc. 43 ng/ul
Ratio: 2.7 Ratio: 2.6
\ RIN: 9.1 RIN: 9.5
_I A Delta Bn vs Cycle
:L _|_|Samples A,B,C
i ffﬁéﬁs#”
= o~ ——1162.5mM EDTA
| c // L]
- /
- /
B o
T L e //‘“%f ~—T ™ 125mM EDTA
Reaction 2
Ct (SPUD + sample) =
(PhGI’lOl from GXtraCtlon reagent) 5161718 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 38 40 %ﬂ
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otes & Tips

( SPUD: A quantitative PCR assay for the detection of inhibitors in
nucleic acid preparations

‘ Tania Nolan ®, Rebecca E. Hands ®, William Ogunkolade b, Stephen A. Bustin ™*
- « Sigma-Aldrich, Haserkihl CB9 §0F, UK
‘ b fustitmae of Coll amd Molecialar Science, Barts and The Londor, (ween Mary's School of Medicine and Demttotry, Universtty of London, London E1 188, UK
Received 3 Naovember 2005
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Also; see poster 62 (Tanya Novak and Jim Huggett) %
23 for further developments and clinical applicationssiznia-aromice
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\ ! rectfor different amounts of input target

-

» Correct for RT differences

« Express data relative to;

- total RNA
- a stable reference gene or multiple genes
- DNA
- number of cells
- cDNA
- arelevant gene (SIR) (Stephen Bustin, London, UK)
- Alu repeats (J.Vandesompele, Uni Ghent, Belgium)
- a spiked target (Gilsbach, Weinstephan, Germany)

e SIEMAC-%ZDFHEH

sigma-aldrich.com
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Extraction and quantification of RNA
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RNA quantification
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1 n reactions relative
— to input RNA
} _" (Medium/Low expressed gene, NHE1)

Gene 1 relative to input RNA
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o constant input

NA value (B actin)

._vr

B actin expression relative to input RNA

0.12

0.1 1
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0.04 -
0.02
O B I I

RT batch 2

RT batch 1

Calibrator

% Ref RNA

Calibrator
Ref RNA
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ween different RT reactions
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Correcting for batch to batch variations

Assumption: The gene guantity in the
calibrator represents the RT reaction efficiency
for that gene in that sample batch

Definition: Gene quantity in calibrator is 100%
(for each batch)

Quantities of the gene in the sample are
expressed relative to gene guantity in
calibrator (processed in same batch)



‘Mmr!| and QPCR (10 fold

Sl dilutions, GAPDH)
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riming Strategies

GAPDH

Constant RNA input concentration

—=— Specific mMRNA

—=— Specific total RNA
—— random mRNA

—— random total RNA

351 —~— oligo total 351 ——oligo mMRNA
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30 301
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Colorectal cancer sample
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- ~~ Total RNA vs MRNA - IGF-I
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Ratio

ratio
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miary:

se best guality RNA/DNA possible
* QC everything
When using RT and random/oligo dT primers:
» Use same RNA guantity in each RT reaction
» Minimise RT batches and correct for differences
When using RT and specific primers:
 Design in open regions of transcript (mfold)
Assistance throughout the process:
ask the gPCR team at www.designmyprobe.com
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