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The MIQE Guidelines: Minimum Information for
Publication of Quantitative Real-Time PCR
Experiments PCR

RNA
DNase/RNase RT Cp
RNA/DNA RT
In silico Blast NTC
RT
A260/280
RIN
PCR PCR

Stephen A. Bustin et al. 2009. The MIQE Guidelines: Minimum Information for Publication of
Quantitative Real-Time PCR Experiments. Clin.Chem. 55(4); 611-622
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Universal ProbeLibrary Assay Design Center Roche Applied Science

The ProheFinder sothware allows vou tao perform a fast and easy design of realtime PCR assays forvour targets of
choice.
It will select an aptimal combination of a Universal ProbeLlibrary prohe and a gene-specific primer set.

To startthe desigh process, select an organism Select organism

=l

‘melect arg
« enterthe gene accession numhber, gene e urg
name, or Homo sapiens (Human)
e« paste a sequence inthe appropriate field bus musculus (Mousa]
Fattus norsegicus (Raf)
Assays for Human, Mouse or Rat targets can
now he Caenorhabditis elegans (C. elegans)
combined with a reference gene assay. Dianio reria (Zehrafish)
Crosophila melanogaster (Fruithy)

Meed mare infarmation? Fan troglodytes (Frimates)

@ Design hatch assays for up to 10 independent assays ata ti Arahidopsis thaliana
@ Find common assays for all members of a gene family or

@ Discriminate thern as well as splice variants of a gene Oryza sativa (Rice]

Zea mays (Maize)

The FrobeFinder Ciuick reference gives yod a short guidance or

Saccharomyces cerevisiae (Baker's yveast)
For a detailed description of all features of FrobeFinder, you car
Guide. Cther organism (paste sequence onlky)

T—
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Universal ProbeLibrary for Human Roche Applied Science
Specify your target(s): Advanced primers seftings

By sequence ID, gene name or keyvwaord
e.g. ENSTOO00003317849, MM_001101 arX00351 or heta-actin

00351

ar

By sequence
e.q.

spart of XO0351 Human mBNA for beta-actin

CACGGCATCGTCACCAAC TRRGACGACATGRAGAARATC TRGCACCACACCTTC TACAAT
GAGCTRCGTGTRGCTCCCGAGGAGCACCLCRTRETRCTGACCHAGGCCCCCCTRARCCCE
A GGCCAACCRCGAGAAGATGACCCAGATCATRT TTRAGACCT TCAACACCCCAGCCATG
TACGTTRCTATCCAGGCTRTGCTATCCCTRTACGECTCTGRCCGTACCACTGGCATCGTG
ATGGACTCOGGRTGACGRGRTCACCCACALTGTRLCCATC TACGAGGGRETATGCCCTCCOE

[~

V¥ automatically select an intron spanning assay. W Design multiplex PCR with reference gene.

Prefarred Reference Gene: IAW "I

Exon/intron ACTE

B2M
GERD UPL
GAPD
GUSE

Pr inderWersion: 2.44

HPRT
PEGD

FGET
FFlA
TEF

15



Universal ProbeLibrary for Human Roche Applied Science

ProbeFinder has designed the optimal real-time PCR assay for:

UPL

HO0351 A [<00357:EMBLIHITO00320859:H-I1nvDE Human mRNA for beta-actin

Assay details:

Use Universal ProbelLibrary probe: #6564, cat.no. 04688635001

Left Primer 18 382 - 399 60 9

Seauence

ccaaccgcgagaagat za

Right Primer 20 459 - 475 89 60 ccagaggcgtacazegatag

Amplicon (97 nt)

ccaaccgcgagaagat gaccoagatcat gttt gagaccttcaacaccccagocat gtace
ttectatcocagect gt gctatcoct gtacecctot gg

FOF report Textreport Crder probes or set

Download pack insert

Multiplex details:

Run in multiplex PCR with

B2m @

SYBR Green

Transcript overview:

~

Detailed view:

372 138 488

eft  Zoomin Zonm ot Right == Frirt Flenny design j

Intron
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#64 1 444 All criteria met B2M
#3 2 782 [ 20 criteria met B2M




qPCR
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500nM(100-1000nM)
Probe 200nM(50-200nM)
DNA(50pg-50ng)

Fluarescence [4665-610)
=

Figure 2: Amplification curves of human peroxiredoxin 3 gene
assay evaluation. Dilution series: 50 ng, 5 ng, 500 pg, 50 pag, 5 pa.
and a no template control.
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HEZHEHHBBEBSHBER

1 2 3 3
Log Comoentration

Figure 3: Standard curve of peroxiredoxin 2.
10-fold dilution series from 50 ng to 5 pa.

[}
Concentration Mean G SD Ci
: : . (S/N)
50 ng 22.14 0.019
[ J
5 ng 25.42 0.054
 PCR
0.5 ng 28.69 0.030
0.05 ng 31.86 0.050
0.005 ng 35.62 0.043
NTC - -

Table 1: Mean Cq and standard deviation of the different dilutions

of peroxiredoxin 3. Figure &: Gel analysis of peroxiredoxin

3 assay: 4% agarose gel.
Right lane: an aliquot of the 50 pg dilution
iz applied to the gel.

Slope —925 Middle lane: aliquot of 50 ng dilution.
Left lane: 50 bp ladder.

r2 -1.00

Efficiency 2.03

Mean Cq 50 ng 22.14

Mean Fluo Hub 50 ng 35.25

Overall Score Pass

Table 2: Amplification efficiency and related data.



SYBR Green
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SYBR - UPL

SYBR Green | UPL
T 5
6.3 4.5
= 5.5 - 4
.E. 49 E 35
E 42 & 3
35 25
E 28 E =
21 = 15.-
£ 14 iR
07 05
1] 0
5
GAPDH
RNA cDNA 3
PCR LightCycler® TagMan Master UPL

LightCycler® Fast Start DNA MasterPlus SYBR Greenl SYBR Green |
Amy Jassen, Ph.D., New England Primate Research Center, Harvard Medical School, Boston, USA



Universal ProbeLibrary (UPL)

N8 9mer LNA:Locked Nucleic Acids Tm 68-70
N
Perfect Single
Match Mismatch
; 3-ACGACCAC-5' ¥-ACGGCCAC-5 AT,
LNA 8-mer o o °
Gﬁ AN 71°C 45°C 26°C
tZFIf—‘Ci
:
DNA 8-mer o o °
O\#ﬁ; 5-TGC GGTG-3' 35°C 25°C 10°C
0‘?—0
N 165
N1l
90 cDNA 95 99
n SYBR-Green
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RealTime ready /

Target scri : _ﬂssﬂ]ﬂ' : Assay ."__HTr Assay '
Selection | EEGEHTN 1S Evaluation & Selection annotationil: L

Configuration Canonical Transcript >=3 Designs Pre-tested qPCR Assays in silico Mapping
- Target Genes - Ensembl/RefSeq ID - UPL Technology - Efficiency - Splice Variant Mapping
- Layout - Sequence - Checked in sifico - Specificity - Ensembl Transcripts
- Quantities = Exon/Intron - Manually Selected - Linearity - RefSeq Transcripts
- SNPs

. e

7 7

/ e

50 ng - 5 pg cDNA 10 NTC
u PCR 20 +/-0.2 100 +/- 10 %
u cDNA Cq 34
u 3 log
ua 4%
u
u 5-50




MIQE Minimum Information for Publication of
Quantitative Real-Time PCR Experiment

E: Essential, D: Desirable
UPL

In sifico BLAST
Pseudogenes retropseudogenes
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MagNA Pure Compact System

MagNA Pure Compact MagNA Pure Compact MagNA Pure Compact
Nucleic Acid Nucleic Acid Isolation RNA Isolation Kit |
Isolation Kit | Kit | - Large Volume

100, 200, 300, 400 pl 500, 1,000 pl 10mg
5x10° - 1x10° cells 1x108 - 2x10° cells
RNA later
DNA DNA total RNA
, DNA, RNA , DNA, RNA
DNA DNA
100, 200 pl (500 pl) 100, 200 pl 50, 100 pl
: 50, 100 pl (1000 pl) 200 pl
200 pl , 50, 100 pl Mouse Liver(10mg)
200 pl 30-504g

Human placenta(10mg)
8-154g



MagNA Pure Compact RNA Isolation Kit

RNA

DNase
RMA (1 ul eluate) isolated from
10 mg human placenta
] M (8 replicates)
iy —_— +— 285 1ANA
. — —— —— =— 185 rRNA
T e

E1: RNADZEMEE Tt OEIRY.

RNAIZ10 meDEHiBiEa nBfigRINELI 1 LDEB LT,
Agilent 2100 Bivanalyser T{ERALRMA 6000 Mano Chip TERETLELZ (W
Ambion RMNA 6000FH =),

~45

0.28

0.24 4 — positive control (human genomic DNA)
0.22 4 — isolated RNA
0.204 — negative control
0.18 1
0.16
0.14 1
012+
0,104
0.08 -
0.06
0.04 1
0.02 4
n -
"'0-02 T T T T T T T T
0 5 10 15 20 25 30 35 40 45

Cycle number

Fluorescence (F2/F1)
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Melting Curve Analysis

SYBR Green |
PCR
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High Resolution Melting “HRM” _Analysis

1 I
2 DNA 2 DNA
1 (Tm )

1 GC

LightCycler 480
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HRM

SYBR Green |

HRM

dsDNA
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HRM Dye

e.g., SYBR Green |

HRM Dye
Reso LightDye
PCR




HRM

1 LPLH3 2 1 DNA
Sequence variations
(SNP G®T)
72 samples, 164 bp amplicon
Normalized and Temp-5Shifted Melting Curves
100.000
90.0004
50.000 - - -
= oo Normalized and Temp-Shifted Difference Plot
E £0.0004
& s50000] 18,564
© o 0
.‘E 40.0004 171641 Wt 100 /0
. EEEEE 15554 Wt 60 %
10,000 Vil Wt 50 %
0.000] f2.664] —@
74 50 & &2 53 54 &5 &5 57 . Wt 20 %
Temperature (°C) ’
ke Wt 0%

larmalizad and Temp-5hifted Difference Plot

15400 IVIUT@NT :
11.400-| [ Wild Type

ss001 | (hetero duplex)

7400
5400
3.400]
1400
-0.600
-2.600

e
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=
=
=

(homo duplf X: 2154

NLA

Relative Signal Difference

Mutant

-4 {00
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-5.600-

205 gl 2l 2 925 2 235 74 245 2 255 1 205 a0
Temperature (~C)
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Temperature (“C}




HRM
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HRM

C

BRAF V600E

Nermalized and Tomp-Shifted Difference Plit
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Duplicate  HRM

0%, 1%, S%, 10%, 20%, 50%, 100%

20

HPLC  10%,

20
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BRAF V60DE —»

== ——

50%

wl ————p

BRAF V600E —» |

==

20%

wt ——»

BRAF VGOOE —»

10%
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I

B 100%
BRAF V60DE
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50%
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S
20%
BRAF V600DE
wt
N
10%
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Evaluation of High-Resolution Melting Analysis as a Diagnostic Tool to Detect the BRAFV600E Mutation in Colorectal Tumors
Journal of Molecular Diagnostics, Vol. 11, No. 2, March 2009



High Resolution Melting

HRM

Deletion Insertion

HRM
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Thermal Block

SNPs Mutation
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, 4 SNPs, 2

NAT2* 14A
Fluorescein . . LC Red 670
Amplicon | ]
191G-A
Forward Primer Forward Primer
—> —>
DNA | | e
S <
Reverse Primer Reverse Primer
NAT2* 7A/B
"'BII:}T 593;3‘*“* Fluorescein ‘ LC Red 70
Amplicon | |
LC Red 630 . Fluorescein LC Red 630 . Fluorescein 857G-A
NAT2* 5A NAT2* 6A
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4 NAT-2 SNPs
Dual-Color

384

*14A-wt

-

TR st e 1-HT
EREREEEEREELE
iR R

&b
§83

*14A-mut

(e T F o ey o B R
seEsEEzazEsge

£ H N # 0 £ W W W | K e % @ T T M N oM
T st ()

I Banusl T Mathad e

610 670

Position 481 (NAT2*5A): C/T Position 191 (NAT2*14A): G/A Position
Position 590 (NAT2*6A): G/A 857 (NAT2*7A/B).G/A
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PCR

LightCycler® 480 PCR

. 00000000
C) 00000000
00000000

00000000 *

000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000

Electronics

Cooling .
interface

elements

Fluorascance (883-533)

Multiwell
plate mount

Handhold — Therma-Base




Base

LightCycler® 480

—LightCycler 480-
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Therma-

LightCycler480
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—LightCycler 480-

LightCycler® 480

SYBR Greén FAM
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LightCycler® Nano

Haradware Specifications — Thermal Block Cycler

I+

0.1

] @
1.25-|
" B
= 1
o
< 075
z
g 1
1S 0.5
0.25—5
e
5 10 15 20 25 30 35 40 45
Cycle
Colorby. | Sample ¥ DMW 26'77; Show all dyes?
olar by: | Sample ) 0.02—'] || Show all dyes?
Min 26.73
Max 26.81
Max-Min 0.08



LightCycler® Nano

Haradware Specifications — Optical Unit

CMOS (Complementary Metal Oxide Semiconductor)
CMOS Camera

=]

0.2 ml Tube Prism
Graph Window Area Results Window Area
Strmmen || o omsemn u‘ [T (T - |
—_— - 120 virtual
Fibre optics Fibre optics channels
(510 nm to 750 nm)
Blue LED
(500 nm)
» * i i o
e 32
¢ 120 ” ”

- : SYBR Green, ResoLight dye
- . FAM, VIC, HEX, Yellow 555, Red 610, Texas Red, Cy5

42
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