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-Simultaneous amplification and measurement of Multiple DNA species
in the same sample within the same well (tube)
-1.e., two or more primer sets with two or more probes

-Will not include biallelic discrimination assays under this definition
since they have a common primer set and two probes.



-Uses less sample

-Less cost/ sample(?)
-Generate data rapidly, HT
-Many New Fluorophores
-Canned assays

-Can perform one or two step PCR

-Matched amplicon sizes(?)

-Similar Primer and Probe Melting
Temps.

-Requires more time, optimization



-Development time

-Choose Dyes that are spectrally separated and high raw signal.
-Limiting primer for higher abundant species.

-Check to ensure limiting primer does not impact accuracy of data. Perform primer
limited vs. non-primer limited.

-Discern optimal probe concentrations.
-Determine the linear dynamic range of MPX system.

-If using Comparative Ct Method for quantification, ensure assay 1s robust with
matched PCR efficiencies between target and housekeeping gene.
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Changes in mitochondrial DNA copy number and
increases in mitochondrial DNA mutations, espe-
cially deletions, have been associated with EXpo-
sure to mutagens and with aging. Common dele-
tions that are the result of recombination between
direct repects in human and rat {4,977 and
4 834, bp, respectively) are known te increase in
tissues ot ag ind'l'.'i-gmh. Previous stucdies hove
used long-distance PCR and Southern blot or quan-
titative PCR to determine the frequency of d!jﬂfed
mitechondrial DNA. A quantitative PCR {TagMan)
assay waos developed to detect both mitachandrial
DMNA copy number and deletion frequency in the

rat. This methodology allows not only the determi-
nation of changes in the amount of mitochandrial
DNA deletion relative to total mitechondrial DNA
but also to determine changes in tatal mitachon-
drial DNA relative to genomic DNA. As a valida-
tion of the assay in rat liver, the bequency of the
common 4,834 bp deletion is shown to increase
with oge, while PEE relative mitechondrial DNA
copy number rises-at @ young oge [3-40 days),
then decreases and halds fairly steady to 2 years
of age. Environ. Mal. Mutagen. 44:313-320,
2004, 2 2004 Wilsy-Liss, Inc.



-Designed using Primer Express and Following General Guidelines
-Choose Fluorophore labels that are Spectrally Separated

Table I. Sequences of the TagMan Primers and Probe

Primer/probe

Sequence (5" -3")

Mitochondrial D-Loop
Forward
Reverse
Probe
Mitochondrial deletion
Forward
Reverse
Probe
B-actin
Forward
Reverse
Probe

GGTTCTTACTTCAGGGCCATCA
GATTAGACCCGTTACCATCGAGAT
6-FAM-TTGGTTCATCGTCCATACGTTCCCCTTA-TAMRA

AAGGACGAACCTGAGCCCTAATA
CGAAGTAGATGATCCGTATGCTGTA
VIC-TCACTTTAATCGCCACATCCATAACTGCTGT-TAMRA

GGGATGTTTGCTCCAACCAA
GCGCTTTTGACTCAAGGATTTAA
VIC-CGGTCGCCTTCACCGTTCCAGTT-TAMRA
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B-Actin: To be Multiplexed with D-Loop (Less
Abundant)

D-Loop: To be Multiplexed with B-Actin and
Mitochondrial Deletion (more abundant for both)

Mito. Del.: To be Multiplexed with D-Loop (Less
Abundant)

Probes and Primers used at Default Values of 250 nM
probe and 900 nM primers



FOR 300 FOR 300 FOR 300 FOR 300
REV 300 REV 200 REV 100 REV 50
FOR 200 FOR 200 FOR 200 FOR 200
REV 300 REV 200 REV 100 REV 50
FOR 100 FOR 100 FOR 100 FOR 100
REV 300 REV 200 REV 100 REV 50
FOR 50 FOR 50 FOR 50 FOR 50
REV 300 REV 200 REV 100 REV 50
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Probe: Primers:

‘QZOO nM 100 nM
100 nM R and F
50 nM

Mito. Deletion:
oo Probe: Primers:
F~200 nM 200 nM
- \100 nM R and F
50 nM
10°-2 : !,T = # #
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Cycle



TARBLE II. Effects of Altering Pritner Concentrations on Cy and ACy

D-Loop CrpB-actin Cr

B-acin primer D-Loop primer f-acim Cr D Loop Cr {ACT)
200 nhd 100 nbd 2755 12,5 -2.01
200 nh S0 nh 2708 12.03 -5.06
200nM 2745 '

100 s 200 nM 28 48 18,38 -101
S0 1l 200 nhd 29 95 15.45 -115
200 nh 1842

Mxto. Mito. Blito. Deletion Cr-D-Loop Cr

Deletion primer D-Loop primer  deletion prner Co D-Loop Cr (ACT)

200 nh 200 nh 234 15.43 a1

A00 nhd 100 nhd 2245 1251 4.17

200 nhd S0 nb 2282 18.74 4.0z

200 nh 2332

100 1M 200 nhi 25.55 18.35 7.0

S0 mbd 200 nhd 2241 1823 10,10

All probes were used at 100nM
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y = -0.08x + 10.04

+ A Ct MD/DL
= ACt BA/DL

y =-0.031x + 2.59
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D-Loop with Mito. Del.

| Mito Del. with D-Loop

B-Actin with D-Loop

et D-Loop with p-Actin

Each assay 1s run

with two control
samples at the same
concentration




-One control sample of same DNA concentration

-ran in all 23 different runs
-23 different runs occurred over a 12.5 month period
-delta Ct values were evaluated over the assay period

-Standard deviations did increase over the 12.5 month period for both mulitplexed
Assays



-Choose three fluorophores that are spectrally
separated

-Employ use of non-fluorogenic quenchers

-Similar development as duplex
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~Endogenous control alone

~Run in a triplex

Joe labeled Target:
~Target alone

~Target in a triplex

Tamra labeled Target:
—Target alone

~ Target in a triplex

am lapeled enaogenous control :




Human Primer set

Cow primer set

Chicken Primer Set

Mealworm sample

Alignment:
Human, cow, and
sample
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What Works Best For You?



