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Novel Base-Pairing

* |soC & IsoG dNTPs
— Recognized by DNA Polymerase
— Do not base pair with ACGTU
— Licensed from EraGen Biosciences
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Johnson, S.C., et al. (2004) Nucleic Acids Res. 32, 1937-41.



Use of IsoG and IsoC in Real-Time PCR

* Two primer method
— One standard primer

— One primer modified with
iIso-dC base and a
fluorophore at 5°end

« Amplification master mix
contains
— Standard dNTPs
— Dabcyl -labeled iso-dGTP

Sherrill, C.B., et al. (2004) J. Amer. Chem. Soc. 126, 4550-6.



Dabcyl-iso-dGTP Contact Quenching

I * Primers targeting

J different genes are

| labeled with iso-dC and
* Jo different fluorophores

1
~ « Dabcyl-iso-dGTP
Incorporates opposite
B any iso-dC, resulting in
contact quenching




Can Dabcyl Quench Red-Shifted Dyes?

Dye

LC™640
Cy™5

% Quenching

62%
53%
1%
64%
48%
35%

Emission Peak

518nm
536nm
554nm

606nmM
640nm
667nm

Table 1 in: Sherrill, C.B., et al. (2004) J. Amer. Chem. Soc. 126, 4550-6.
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Typical Amplification Curves

 Gain of fluorescence

Fluorescence

Threshold

Cycle



Plexor™ Amplification Curves

* Quenching of fluorescence

Threshold

Fluorescence

Cycle



Plexor™ Method...Same Data

» C, vs. concentration

y=-3.6Tx+ 4121

R==0999




Plexor™ Method...Includes Melt Curves

» Confirmation of specificity




Multiplexing Applications

Gene Expression Analysis




Large Dynamic Range

« Detection of various
concentrations of a
synthetic transcript
In a constant back-
ground of 10ng
human total RNA
using one-step
gRT-PCR

— Duplex reaction
(also amplifying
GAPDH)

Dynamic Range:

10" to 1070 copies




Quantitation in Multiplex

Experimental details

« 3 primer sets designed with Plexor™ Primer
Design Software

* Biosearch Technologies dye sets
» All targets are human total RNA
* Plexor™ One-Step gRT-PCR System

* Thermal cycling performed on the Applied
Biosystems 7500 Real Time PCR System



Consistent Quantitation in Multiplex

Fibroblast Growth Factor Receptor 1 (FGFR1) - FAM Channel

Monoplex R*= 0.999 100% Eff.

Duplex R = 1.000 102% Eff.

Triplex R #= 1.000 99.6% Eff.

® FGFR1
¢ FGFR1 + GAPDH

FGFR1 + MMP1 + GAPDH
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Consistent Quantitation in Multiplex

Matrix Metalloproteinase 1 (MMP1) - CalFluor™ Red 610 Channel
39

Monoplex R* = 0.999 100.8% Eff.
Duplex R ?=0.999 100.6% Eff.

30 - Triplex R*= 0.995 102.3% Eff.

Cr

FeF ¢ MMP1+ GAPDH

15 - MMP1 + FGFR1 + GAPDH

log pg total RNA template



Consistent Quantitation in Multiplex

Glyceraldehyde-3-phosphotransferase (GAPDH) - JOE Channel

40
Monoplex R* = 0.999 98.8% Eff.
35
Duplex R*= 0.999 98.8% Eff.
30 Triplex R*=1.000 102% Eff.
C:25
20

® GAPDH

15 ¢ GAPDH + FGFR1

GAPDH + FGFR1 + MMP1

10

log pg total RNA template



4-Color Multiplexing

Experimental Detalls

* 4 primer sets designed with Plexor™ Primer Design
Software

* Biosearch Technologies dye sets
« All targets are human cDNA
* Plexor™ Two-Step gRT-PCR System

* Thermal cycling performed on the Applied Biosystems
7500 Real Time PCR System



Quantitate High- & Low-Copy Together

+ Cal Fluor™
.1 Red 610
- Integrin

=0.1 cycles A=0.4 cycles Red = Monoplex

Blue = 4-plex

_ AB 7500
*Cal Fluor™
“Orange 560

: %{FGF receptor Sulfotransferas

.A=0.5 cycles . A=0.8 cycles




Titration series
3pg-50ng/ul

Data provided by J. Butler (NIST)
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43 does not have a valid Ct value
42 does not have a valid Ct value
31 does not have a valid Ct value
30 does not have a valid Ct value
19 does not have a valid Ct value
18 does not have a valid Ct value
7 does hot have a valid Ct value
6 does not have a valid Ct value
-3 does not have avalid Ct value
-2 does hot have avalid Ct value



Summary

* Two primer method allows easy multiplexing

 High correlation of C, values between monoplex
and multiplex (less than 1 C, change)

* Accurate quantitation of lower copy messages in
multiplex with high copy messages



Assay Design and
A EWAES

Plexor™ Primer Design
System and Analysis
Software



Plexor™ Technology in Research

Plexor™
Assay Design

Plexor™
Reaction

Plexor™
Data Analysis




Plexor™ Primer Design Website

* Free access (registration required)

Select Input Choose Fluorescent
Target e Oligo ===l Reporter
Instrument _
Sequence Manufacturer Assigned
Multiplex
Reaction

Design



Plexor™ Primer Design Web Site

Sequence
#1

Sequence
#H2

Sequence
#3

Sequence
#4

e

Suggested
Primers
With
BLAST
links



BLAST Parser
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Plexor™ Technology in Research

Plexor™

Reaction




Plexor™ Systems

 dPCR System

— Quantitation from genomic DNA, SNP genotyping
— For 2-step qRT-PCR methods with your cDNA

« Two-step gRT-PCR System

— ImProm-lI™ Reverse Transcriptase reagents for
cDNA synthesis

— Plexor™ Master Mix for gPCR from cDNA template
e One-step gRT-PCR System

— Combines ImProm-II™ Reverse Transcriptase with
Plexor™ Master Mix for qRT-PCR directly from
RNA template



Plexor™ Reactions

« 25l standard reaction

« 2X Plexor™ Master Mix contains:
— Enzyme (devoid of 5" exonuclease activity)
— High performance buffer
— Proprietary primer-dimer inhibitor
— QATP, dCTP, dGTP, dTTB and Dabcyl-iso-dGTP

N J
Y
For amplification of the For incorporation
DNA sequence of opposite the iso-dC in

Interest the Plexor™ primers



Plexor™ Technology in Research

Plexor™

Data Analysis




Raw Data to Analyzed Data

ABI
Instruments
Import
Raw Data
Roche
Instruments %

Other
Instruments (@'

Promega




Supported Instruments

Plexor™ reagents
and Data Analysis
Software for:

ABI PRISM® 7000

ABI PRISM® 7700

AB 7300, 7500, 7900HT
Corbett Rotor-Gene™
Roche LightCycler® 1 & 2
Roche LightCycler® 480
BioRad iCycler™ (2 & 4 color)
MJ Opticon® Instruments
Cepheid Instruments
Stratagene Instruments
et al.



Plexor™ Analysis Software Desktop

L] Plexor(tm) Analysis Software - v1.1.4 E@

File Edit WView ‘Window Help
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Summary

« Specificity from novel base-pairing
* Simple assay design
« Easy multiplex reactions

— Increased productivity
— Accurate quantitation

* Tools and support to employ Plexor™
technology freely available
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