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e Low throughput

Lane 3:420 fg

Lane 6: 0.42 fg
Lane 7: 0.042 fg
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Real-Time PCR System

To perform Real-Time PCR, start with a basic PCR mix.
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Real-Time PCR System

Add fluorescent labels to the PCR mix. A light source in the
Real-Time PCR instrument excites the fluorescence. A
camera captures the fluorescent signals.
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Polymerase Chain Reaction

With Real-Time PCR, there are three amplification stages:
1) Exponential, 2) Linear, and 3) Plateau.
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Polymerase Chain Reaction

In the Exponential phase, the reagents are in abundance and the
PCR product doubles every cycle.
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Polymerase Chain Reaction

In the Linear phase, the reagents begin to run out. The PCR
reaction slows down.
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Polymerase Chain Reaction

In the Plateau phase, the reagents are depleted and the
PCR reaction stops.
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Real-Time PCR System

If PCR efficiency is 100% — Y = X:2"

Y: #&nfacyclet%, PCR product 2 42 % &
X: Gene#e 4R (R4 ERE)

e: Efficiency

n: PCR cycle number, Ct value

Exponential
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Real-Time PCR System

Amplification plot (linear scale)

—®— Sample
—A— No Template Control
""""""" Threshold

Threshold
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N
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Rn ( Normalized reporter fluorescence)
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Real-time PCR signal detection: Exponential
phase

The same sample
simultaneous 96 Amplify

Traditional PCR:
plateau phase
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Real-Time PCR System

Amplification Plot
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Real-time PCR
chemistries

. glppliedk_k_nﬁiosystems
Q.

Real-Time PCR Chemistries

Real-Time PCR systems from Applied Biosystems use
two main fluorescence detection formats.

v\ RrTTITITTITNE
\

b

K SYBR® Green dye / TagMan® Probes
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Real-Time PCR System — SYBR® Green System

The SYBR® fluorescence format uses a dye called SYBR®
Green, which binds non-specifically to double-stranded DNA.

R

SYBR® Green dye
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Real-Time PCR System — SYBR® Green System

The DNA-dye complex emits green light, which is recorded
by the Real-Time PCR instrument.

SYBR® Green dye
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Real-Time PCR System — SYBR® Green System
(Melting Curve)
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Real-Time PCR System

Real-Time PCR systems from Applied Biosystems use
two main fluorescence detection formats.

Ay

SYBR® Green dye K TagMan® Probes /

appliedbiosystems20

\




Real-Time PCR System — TaqgMan® Probe
System

The TagMan® Probe fluorescence format uses:

Two primers

A probe with a fluorescent Probe:
Reporter dye and a Quencher

s WMARRAMY

Polymerase ‘

TagMan® Probes
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Real-Time PCR System — TaqgMan® Probe
System

The design of the probe is key. The TagMan® probe is an
oligonucleotide that contains a fluorescent reporter dye
bound to the 5" end and a quencher on the 3" end.

A probe with a fluorescent Probe
Reporter dye and a Quencher

onQr

Ex/Em

Acceptor [\/\/\/\, /\/\/\/\_v

FRET

Wavelength

TagMan® Probes
Fluorescence Resonance Energy Transfer (FRET)
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Real-Time PCR System — TaqgMan® Probe
System

While the dye and quencher are intact, there is no fluorescence.

L
MMM MMM M

TagMan® Probes
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Real-Time PCR System — TaqMan® Probe
System

While the dye and quencher are intact, there is no fluorescence.

TagMan® Probes
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Real-Time PCR System — TaqgMan® Probe
System
When the polymerase elongates, it is able to cleave the probe, separate the

reporter from its quencher, and fluoresce. This fluorescent signal is captured
by Real-Time PCR.

IMIMINIMI f

TaqMan® Probes

appliedbiosystems25

Real-Time PCR System
(SYBR® Green | vs. TagMan probe system)

SYBR® Green |

Specificity * Highly specific * Less specific

* Probe Hybridization

Sensitivity « Very High * Very High
Flexibility * Multiplex PCR * No Probe is required
* SNP detection * Screening tool

* +/- application

Optimization . universal Guideline Universal Guideline

* Optimized 20x * Need to optimize PCR program ~ PCR
probe/primer mix efficiency
* PCR efficiency 100+10% * Need to check primer-dimer information

AT Py 20lcc0f00/tEMs20

Real-time PCR
Quantitation methods
and applications

’ appliedgﬂosysten’\s
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Absolute Quantitation

€ %07 B Standard Sample#g 8 42 & ¢ 43
#| A 19 36 3% K 43 Unknown Samplez ;& &

4 . o
00 Efficiency = (10 “1/slepe—1) x 100
3,500 Target input IR
- ' u 10 =
" 10 ELES 3%
g 3000 oy ,,§}
@ 10 00
% 2,500 " 10’ N QX
L B[
£ 200 10 205 ’%&\
% 1,500 uNTC 5 w0 V{;%
2 1000 25 A
T Basaline fluorescence
3 w0 Unknown Sample

= / )// 20
4 75

j"i VUV ¥ ] thveshold \
0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 e

Cycle number S = _—— o
B Unknown Sample ~” Log Quany

Taraet; RNase P Slone: -3.477 Y-mter: 40.768 nZ- 0.999 EMy; 93.91

Problem Possible cause and solution C

Non-specific products. _ srangzn [l Uninown [0 Unincen Flaoged)
PCR Use melting curve analysis and gel electrophoresis to identify non specific
efficiency is | amplicons.
>110% Optimize your primer design to avoid such artifacts or use validated pre- Standard Sa mple

designed primers.

PCR inhibitors present in a reaction mixture.
Re-purify your template DNA.

PCR PCR conditions are suboptimal.

efficisricyis \;:in"f‘i:h:e;;rilgn:’er concentrations. Verify storage conditions of gPCR master mix. ® The Optl mal effl cie ncy range: 90-110%
<80% Verify your primer design, use primer design programs or validated pre-

designed primers. Avoid designing primers in regions with high DNA secondary @® R-value should be >0.99

structure.

® When slope =-3.32  Efficiency = 100%
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Relative Quantitation (comparative Ct)

Reference sample
Calibrator

T=0hr T=12hr T=24hr T=48 hr
e v Target gene: c-myc
: : : : )
Tota\.RNA Total RNA TolaJ.RNA Total RNA ‘/ Reference ene
cDNA cDNA cDNA cDNA g

ﬁ ﬁ ! /\ ﬁ/\ (Endogenous control): GAPDH

v oV i ﬁ/ W \ ﬁ v'Calibrator : T=0 hr
C-myc GAPDH C-myc GAPDH C-myc GAPDH C-myc GAPDH

Endogenous
control

AAC, Calculations (Comparative C,)

c-Myc GAPDH AC, AAC, | 244

step 1: Normalization to endogenous control

T=0 (calibrator) 25 10 15 0 1.0 Sample: Ct c-myc — Ct GAPDH = ACt sample
T=12hr 24 10 14 «1 2.0 Calibrator: Ct ¢-myc — Ct GAPDH = ACt calibrator
T=24hr 23 11 12 -3 | 8.0 step 2: Normalization to calibrator sample
T=48hr 28 10 18 3 [01] ,ctsample - ACt Calibrator = AACt

= 10 8.0

Ecs8

] Wti=0

3% Ct=12h step 3: use the formula

254 Ht=24h

= X -

§o: = 2-AACt

0
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TagMan microRNA Assays

Mature microRNA

Looped RT primer

RNA polymerase Il
transcription

Pri-miRNA

Microprocessor
complex

Step 1: Stem-loop RT

A 4
Nucleus
Mature miRNA
Wwithin RISC Translational
repression
;
Cytoplasm E Dicer A : "
o i ™ . Step 2: Real-time PCR
v v

Forward primer

* Each assay contain: T

miRNA-specific RT primer ~ =rorrooe
@ @ Reverse primer

miRNA-specific TagMan Assay
TagMan® probe

* human, mouse, rat, Drosophila, C.
elegans, and Arabidopsis etc.
available; coverage for miRBase v.21

Front Cell Neurosci, Oct 2013 vol.7, article178
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TaqgMan Advanced miRNA Assays

* superior sensitivity in tissue, serum, and plasma

1 ng of total RNA from tissue or 2 pL of

eluant from serum or plasma

Have multiple miRNA targets from a single amplified sample

(]

TagMan Advanced miRNA Assays is compatible with
TagMan advances miRNA cDNA synthesis kit
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TagMan Advanced miRNA Assays: workflow

Poly(A)
polymerase
—_
miRNA
5’ m———AAAAAAAAAAAA 3'
Ligase
5" —AAAAAAAAAAAA 3"
6"  AAAAAAAAAAAAZ'
«—WV

Universal RT primer
Reverse
Transcriptase

Hot-start

miR-AMP DNA polymerase

Forward primer

3 R RRRRRARRRRE

3
miR-AMP
reverse primer

Hot-start
DNA polymerase
Forward (@ @
primer Probe
o\
3 5
5 = ——

=
Reverse
primer

— ?PP!@QQEOS}/STems&




TaqMan Advanced miRNA Assays

(High specificity and sensitivity)

* Represent Differences in nucleotide

TagMan Advanced miRNA

Assay

Let-7a 00% 0% 0% l 0% 4% 2% 0% 0%
Let-7b 0% 00% 3% ‘ 0% 0% 0% 0% 0%
Let-7c 1% 2% (0[057 0% 0% 0% 0% 0%
Let-7d 0% 0% 0% 00% 0% 0% 0% 0%
Let-7e 0% 0% 0% 0% 00% 0% 0% 0%
Let-7f 1% 0% 0% 0% 0% 00% 0% 0%
Let-7g 0% 0% 0% 0% 0% 0% 00% 4%
Let-7i 0% 1% 0% 0% 0% ‘ 0% 0% 00
hsa-let-7a-5p UGA GGU AGU AGG UUG UAU AGU U )

hsa-let-7b-5p UGA GGU AGU AGG UUG UGU GGU U Highly homologous
hsa-let-7c-5p UGA GGU AGU AGG UUG UAU GGU U members of the let-7 miRNA
hsa-let-7d-6p AGA GGU AGU AGG UUG CAU AGU U family

hsa-let7e-5p UGA GGU AGG AGG UUG UAU AGU U

hsa-let-77-5p UGA GGU AGU AGA UUG UAU AGU U There is minimal
hsa-let-7g-6p UGA GGU AGU AGU UUG UAC AGU U or No cross-reactivity.
hsa-let-7i-5p UGA GGU AGU AGU UUG UGC UGU U

What are Single Nucleotide Polymorphism
(SNP)?

* Diploid organisms — 2 sets of chromosomes

* Each person receives 1 alleles from each parent.

If both alleles are the same, the person is homozygous for
that gene.

If the alleles differ, the person is heterozygous for that gene.

* They occur once in every 300 nucleotides on average.

R PP O A} ,"
[ 1T X ]
1 1
SNP
| 2
ARSI Y Pa, W' Boy
N ,3‘ :I '!}\“W\}H B o

* The rarer allele having a frequency of
at least 1%.
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TaqgMan Probe System (Single Nucleotide e e .
. Allelic Discrimination Plot (SNP genotyping)
POIymorph |Sm) Allelic Discrimination Plot
25
= @ Allele 1 Dyes Allele 2 Dyes Allele 1A..  Allele 2A.. | Pass.Ref | Call
1. Assay Components and DNATemplate Heterozygous A/C VIC-NFQMGE  FAM-NFG-MGE o048 0152 2617.948M Negative Control -
g {968 §c8 Homozygous C/C. 1 VIC-NFG-MGB  FAN-NFQ-MGB 0.043 0186  3.784.67M Negative Contral
ok LT P . ) Reverse primer sa VIC-NFQ-MGB  FAM-NFG-MGE 0.887 0334 4068.746® Homozygous AA
A c L Sa v VIC-NFQG-MGE  FAM-NFQ-MGE 0.202 2282 3774143® Homozygous CIC
Bee ki wa > sa VICNFQMGE  FANM-NFO-MGE 0.057 0292 4004764 ® Homozygous AA
S e e Sa 10 VICNFQMGE  FAM-NFQ-MGE 0.7e2 15 3991.871® Heterozygous AIC
/,HIHIIHIHIIHIIHIIHIHHHIIH]IHIIHI.ﬁ &5 VICNFGMCE  FAMNFGMGS FHE 1906 20420948 Heterozygous AIG
3 e s Sa e - 1 VICNFQMGE  FAM-NFQ-MGE 0.815 1624 2066.00® Heterozygous AIC
sa 1 - Homozygous A/A @ VIC-NFQMGE  FAN-NFQ-MGE 0767 1526 2849215% Helerozygous AIC
2. Denatured Template and Annealing Assay Components B o LEGEND Sal | ] VIC-NFQ-MGB ~ FAM-NFQ-MGB 0.748 1478 3793905® Heterozygous AIC
Sa ] e P - e VIC-NFQMGE  FAM-NFQ-MGB 0.709 1086 3820436% Heterozygous AIC
= = L V. vicwdye Sa - VIC-NFQ-MGE  FAM-NFG-MGE 0738 1371  3.945301® Heterozygous AIC
Probe i Probe Vou Reverse primer Sample 18 C_117114. Unknown A c VIC-NFQMGE  FANM-NFQ-MGE 0795 1528 4026385% Helerozygous AIC
T V@ @@ ®@ rvmave Sample2  C_117114.. Unknown A c VICNFQMGE  FAM-NFG-MGE 034 0364 2737.051® Homozygous AA
T s AN ¥ e @ overcner Sample20 C_117114.. Unknown A c VICNFQMGE  FANM-NFO-MGE 0,888 027 4009657 ® Homozygous AA
e e e Sampled  C_117114.. Unknown A c VIC-NFG-MGE  FANM-NFQ-MGE 0.189 2251  3643654® Homazygous CIC
3 e s @ea) Minor Groove Sampled  C_117114. Unknown A (s VICNFQMGE  FAM-NFO-MGE 0.963 0421 2226977 ® Homozygous AA
—-— iDder Sample5 C_ 117114 Unknown A c VIC-NFQ-MGE  FAM-NFQ-MGE 0.705 1418 59623979 Heterazygous AIC
3. Polymerization and Signal Generation vﬁ‘\\ ___e® AmpliTaq Golde Sample8 € A e £ SR TR
LLLLELLE T Rl DNA Polymerase
~ Reverse primer
GB
Probe Probe
O @
v, < == Primer
Forward pimer A e
— i = = -
1 NN rrIT]HIE‘HIﬁrrrrrrr ====; Tampiata
T Extended Primer
match
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Application of TagMan Assays and SYBR
systems

TagMan assays SYBR Green

> Gene expression analysis
(ex: Genetically Modified Organism,
GMO)

> MicroRNA and noncoding RNA

analysis » Gene expression analysis

> Drug metabolism genotyping
» SNP genotyping
» Somatic mutation detection

» Pathogen Presence/ Absence

» Protein expression
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The StepOnePlus Real-Time PCR System

i 5 =S BRI

appliedbiosystems38

1. PCR +Optical sys. & & #4816 #%

2. Flash LED {8 ] 7 BBk > #4648

3. Peltier effect #5#E4S 4% M A4 4
4.USB ik (E# e Y HFmik — £ E)

BIOCk Tech. =%  Ramping € Volume
Eleotsic Cutrent 1. Peltier effect 1488850 K 8 1. R &% (0.1 mL)
- 4.6 °C/sec 96 well plate
TR SR 8-tube strip
TR 2. :f,%%ﬂ-l‘%iﬁ‘é single tube
Material A Fast:+2.2 °C/sec *$#4t % 1% A "Optical”
_\,,Eﬁf‘:d " AL RAK Std: + 1.6 °C/sec
e~  Expelled 2. RJEH
T REHE 3. Auto delta 1030 uL
Material B ﬂ%iﬁ@ﬂ Time by cycle
Temp by cycle

StepOnePlus
instrument VeriFlex™
Sample Blocks
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StepOne™ Plus Real-Time PCR System

Filters Em
L 96—We" Wavelength A
(nm)
Emission
® 4 color system Spectra
(TaqMan MGB prObe) Dyes ~520 nm ~550 nm ~580 nm ~610 nm
« FAM « JOE « NED « ROX
Common Features * SYBR Gresn + ViC < TAMRA
ad» lens

¢ Fast and Standard ramping in the same block (1-100%)

Single LED excitation Cap
PCR vessel

Supported volumes are 10-30 pL

Supported Consumables

® for 0.1 mL Optical tube strip/single tube
VEFRETF LR R RAETER
% % G %k P PCR block¥ ¥ 14

MicroAmp™

96-Well Tray —— MicroAmp!™

96-Well Tray

— 96-Well
Support Base

Standalone or co-located

thermal

Sa

more than 48 reactions/run

v'96-well plate +
Optical adhesive film

less than 48 reactions/run

ViR AR PR E LA E EARAE
MicroAmp™ 96-Well Tray

Remote monitoring - LAN

appliedbiosystems41

VAR o p R B %
NARY > E R RG
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AT/ EEE

VEASHBE/REATFETEEN BADEHSARLMK
BT LS -

v 3 €% reaction mixture R 2O EREF R 0 B
7,76, & 4 (Centrifuge the tubes for 2 min at less than 1500
r p m ) Correct Incorrect

fex D A F’r 7
vV EHEF 0 RE SR E y @
” —‘-F /f'j‘ N {%gi N _;_ i_ igj_u /:é‘] }[‘?\ E\'J ° t:tlt‘:":s;: ;:ewell. : Not centrifuged with enough force, or

Not centrifuged for enough time

VAT @R RAEREEI N Rl LR

< |
<R

ap;iiedbiosystems“

2. PC controlled

o

Software

nePlus™ Real-Time PCR

or
E
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Standalone (PC-free)

Elle Niew Halp

( _

Browse/New Experiments > New
L | a

( @ Browse Last Accessed Experiments (4)
o | 1 B |

Browse f Mewr

Settings Menu

Experiments

TagMan .:Dmx;l TaghMan :DNA'
[(Fast). (Standard)
? 7

i e li.gqi_;.;'\x.\'i | e
_ Taglkdan St lfy: 2007-04-19
Creale Hew: “Shorleut z
Experiment: 6 20070401 -LILY AB EQ07-D4-13
Tagan. Fast AB ZO07-04-19- ':aff
Taghien Sté A E007-04-08.

1. Start the run from the touch screen. 2007-07-07 | = v I - < I —
g o
. 1 = A s
2. Download the file (.eds) to your PC. ( =l - 2 Start Au tew  WviewEdit  Copy  Delete
=) H
£
7N Touch an experiment to select it, then touch
any of the buttons 1o perform an action.
3. Analyze y0UI’ data Touch a column title to sort the table.
appliedbiosysterns45 appliedbiosystems46
Eile View Help
Eile iew Help
( 4 Create an Experiment . "
\ ( Save Experiment
i ] Last
Template Experiment Folder Used
Run Experiment: ISYBR,GREEN
1
GTYPE FST~ Template ——— A Folder: Default v l
= Eile View Help
PRES_ABS_F5T+ Template - :
= ( Edit Experiment: SYBR_GREEN Reaction Volume: |2o
1_STP_RT_PCR® Template :
AB_RNASE P~ Template "
se Last Accessed Experiments (4) n
E' tocol
o 3% protoco
ok 85.0 l Folder I Last Used 1 §= )
Touch a template experiment to select it, th 0:15 Enter a name, reaction volume. and choose a ’ % 2007-04-18
Select to make it the selected template exp folder for this experiment. \
Touch “Save & Exit’. N\ v AB 2007-04-19
Taghan_Fast AB 2007-04-18 fors
‘ Hen ‘ ‘ fepl | ‘ HepL | | Shpid | | BEnE ‘ ‘ Hierd ‘ Taghian_std AB 2007-04-08
ol @ ] 32
a +0 A £
oo >0 G" > m / ﬁ Sele;mu
Add Delete Qptions Save . ‘Start Run New View/Edit Copy  Delete
Touch a stage or step to insert a stage/step. Touch a time or /
temperature to edit it. Touch Options to create AutoDelta,
to show ramp rates, to add a melt curve or collection point. Touch an experiment to select it, then touch
= any of the buttons to perform an action. ‘

Select Experiment - Save

appliedbiosystems47

Touch a column title to sort the table.

appliedbiosystems48




Elle Mjow Help

Reaction Volume:

Cover Temperature:

Experiment Name:

105.0 {

5¥BR_GREE

Touch each field then
to edit the contents. Wh

touch Start

‘f' a Experiment Parameters I‘
\ )
20 anl

Eile Wigw Help

-

95.0°

PLEASE WATT WHILL THE COVER IS HEATING

" Curre
=|— Required A

Ao Melt Curve

glage 2 } Hell Curve
Hodi WL

35.9° 95.0° 95.0°

100

un Temperature

=

LA

o
I |
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StepOnePlus x #1¢ % 7 — B4 £
ZEBRTREATEEFE

\ M
Browse ! New
Experiments Settings M

Collect

Tools Menu Results

| Shorteut Shorteut ‘Shorteut
RMaseP mﬂ' . l ’ l .

Shorteut
5 6

Shorteut

Shorteut

Shorteut
7 8

FEAUSB » :ﬁicon HHRAL 'F f4 » Bp<T ¥k Collect Results

HEEBHAIUSB ¥

2016-5-27

==

appliedbiosystems50

or
[=Q =
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StepOne Software v2.3

BAEPRAE
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Login the software

Cannot connect to the instrument.

- If your computer is connected directly to the instrument (colocated), check the instrument power and the instrument-computer connection, then click "Retry.”

If your computer is not connected to the instrument, click " Continus without Connection.”

To start the software next time without connecting, go to Tools B Preferences, then change the selections on the Startup tab

| Retry | | Continue without Connection |

* Analyze data -> Continue without Connection

appliedbiosysterns53

B o s

File Edit Instument Analysis Tools Help

[] New Experiment « (5 Open.. Il - N

Design Wizard

Advanced Setup

Template

irent display

A Home

‘ 35 sendExperimentto Instrument.. ¢, Download Experiment from Instrument...| 48

Run Analyze

QuickStart Analyze Experiment

Remote Monitor Create Study

Run Experiment

Applied Bi

appliedbiosystems54

un the experiment

appliedb’iosystems

@,

B o s

File Edit Instument Analysis Tools Help

[Z] New Experiment « (5 Open.. Il - W

Design Wizard

Advanced Setup

Template

irent display

A Home

‘ 35 sendExperimentto Instrument.. B¢, Download Experiment from Instrument...| 48

Run Analyze

QuickStart Analyze Experiment

Remate Monitor Create Study

Run Experiment

Applied Bi
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Run (QuickStart) : Experiment Properties Run (QuickStart) : Run Method

drument  Anal

S Cotowarouss

instrument

=Q| @ make selections and define the run method to run a with no plate setup Load the reaction plate into the instrument, then click
“Start Run.”

Experiment Properties | Run Method | ﬁ)\&lgﬂﬁ N
Graphical\ﬁew{Wﬁ | E§§§z i‘i Faj &ﬁrﬂy

Reaction Volume Per Well 20| uL g

xperiment = 25 =Q @ Make seiections and define the run method to run a new experiment with no plate setup information. Load the reaction plate into the instrument, then click )
“Start Run

Experiment Propeﬂiesl Run Method ]

Enter Experiment Name and Location

* Enter Experiment Name: | Untitied * Location: |C:\Applied Intitied eds

Add Stage ¥ | Add Siep RNSEWEQEG ‘ \l Collect Data ¥ M Open Run Method || Save Run Method ‘
'

Select Experiment Type
Holding Stage Cycling Stage.

Number of Cycles: 40
[7] Enable AutoDelta
Starting Cycle: |1

+ Quantitation - Standard Curve. Quantitation - Relative Standard Cuve Quantitation - Comparativa Ct (AACT)

Wit Curve Genotyping Fresence/Absence

95.0°C

 TagMan® Reagents SYBR® Green Reagents (No Meit Curve)

Other

Select Ramp Speed

Standard (~ 2 hours to_compiete 2 run) + Fast (~ 40 minutes to complete 2 run)

Select Template

<

RNA (1-Step RT-PCR) ‘ [ 7 CONA (2-Step RT-PCR) or gONA

Legend
L Data Collection On Data Collection Off A AutoDeltaOn A AutoDelta Off

Disconnected Save current setlings as the default Cancel A Risconnacter

appliedbiosysterns57 ppliedbiosystems58

Analyze: Analyze Experiment

B o

File Edit Instument Analysis Tools Help

] New Experiment ~ 5 open.. Wl o E3 toinstrument.. g} from Insturment.. | 4

Run Analyze

Design Wizard QuickStart Analyze Experiment

Analyze the data

Advanced Setup Remote Monitor Create Study

Template Run Experiment

Applied Bio

appliedb’iosystems

. Q9 appliedbiosystems60




B o 5o

File Edit Instument Analysis Tools Help

] Now xperinent - 5 open_ n

Design Wizard

Lookin: [ 1] examples

| @y sena wermentto mnstument.. I, pownioa Expenmentrom nswument

Run

QuickStart

- BEEE

ki five CT =]

£ll Comparative CT Example sds
Bl Genotyping Example.eds

Bl Multiplex Example eds

Bl P

] five CT Study

[£] Genotyping Example.ads

[£] Mutiplex Example eds

] Presence Absence Example.eds
%

Bl Relative Standard C
Ell RNaseP Experiment eds.
Bl Standard Curve Example-eds
Bl SYER Example.sds
arative CT Example - C1 eds
arative CT Example - C2 eds
arative CT Example - 5 eds
arative CT Example.eds

¥ RNase
] Standard Curve Example.eds
11 SYBR Bxample.eds

arative CT Study Bio Replicates Example sdm

File name:

Files oftype:

[Relalive Standard Curve Exampie.eds|

/ALI SDS Files (edm; eds; edt)

Analyze

Analyze Experiment

Applied Biosystems Home

Real-Time PCR De
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Setup: plate Setup

- Define Targets and Samples & F (= HIFYEE

[ Siepone Soard

illESneti

File Edit Instrument Analysis Tools Help

] NewBperiment - 5 open. [ Save - i close | & senoe

Experiment Menu & | Experiment: Comparative CT Example

o nstument. B

Define Targets and Samples || Assign Targets and Samples

Type: Comparative Ct (AACT)

omnstument .| & Eort. ~ £ Prnt Report

Reagents: TagMan@ Reagents

START RUN ) ( Z)

Experiment Properties
Plate Setup

Run Method

e
[ [—

) Detne

Define Targets

inthe reaction plate.

Define Samples

[oaow Target | Aoa Savea Target | Sav Targer | Dot Tarer |

[[Asanew sampe | Acasaved sampe | save sample | pelete sample

Target Name Reporter Quencher

= [|pan - |nrasics

Sample Name

[Civer

[capoH 1|FAM v]NFOrMGE

[kidney

5}

* Comparative CT Example.eds *

Setup: plate Setup

- Assign Targets and Samples B A&

Reference Sam

9 StepOne™ Softweren2s
File Edt Instument Anabsis Tools Help

] NewBperment - (5 Open. il Save - £ ose | G sena Bxpenmentto nstument . [, Downioas Bxpermentiom instument .| 9 Bwort. + £} prntReport

Experiment Menu « | Experiment: Comparative CT Example

Type: Comparative Ct (AACT)

Define Targets and Samples | Assign Targets and Samples |

AL E

leX1 Endogenous Control

Reagents: TagMan® Reagents

27
A

| _ 9 instructions:  10581Up nknouns: Select wels, assign targets), select U (Urknown) as the-task fo each target assignment then assign a sample.
Experiment Properties To set up negative controls: Select wells, assign targetis), then select "N” (Negative Control) as the task for each target assignment
bt e Assign target(s) to the selected wells. » <[ View Piate Layout | View Wel Table |
> Select Wells With: |- Selectitem- = itermn
Gt ey Assign Target Task |
un Metno
[ s nvs v | B vewteaes EIEIE
[ —
| 1 z 2 ¥ 5 | [ 7 | 8 |
. Materials List e
A N [ss s [ caron [ caeon [ sapon s
hosion Sample
g |ue i Uier i e G
d GAPDH [ caron [T caron | ess s
] [ raaney
qaney iy e s v s iy s
n sample(s) of selected well(s) to biologid = L (s (s s i e ey
o e | R well » BE8/7 TR LB R4 A8
| aTa]
Select relative quantitation settings.
Reference Sample: [prain
Endogenous Control: lcAPDH =
3 Reference Samplefl
Select the dye to use as the passive reference}
L Endogenous Control gene
~ | weis: [ 18 Unknown [ & Negative Control 24 Empty

A Home | 2] Comparative CT Example.eds x
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Setup: plate Setup

- Assign Targets and Samples JE #f

File Edit Instument Analysis Tools Help

] NewEsperiment - 5 open

I save - & Close

Experiment Menu < | Experiment: Relative Standard Curve E.

3 senab tto Instrument... B¢}

from Instrument.

Type: Relative Standard Curve

@ Evot. - [3 Pt Report

Reagents: TagMan® Reagents

[r=mr] @

Define Targets and Sarrples | Assign Targets and Sarnples ||
] To setup standards: dick Define and Set Up Standards
Experiment Properties @ instructions:  Tosetup unknowns: select wells, assign target(s), select “Unknown (double-click U lcon)” as the task for each target assignment, then assign a sample.
To set up negative controls: select wells, assign target(s), then select "Negative Control (double-click N lcon)” as the task for each target assignment
Ftaln el Assign target(s) to the selected well » <[ View Piate Layout | View Wel Table |
]
SelectWells With: -Selectitem- | |-Selectitem- +
s Menc Assign | Target Task a | i e it
F cmyc el
Reaction Sain | | Show in Wells ¥ | [ view Legend ‘ ‘ B el
s | mislo] [T
= s | 1 2 3 4 5 6 7 8
Iy "Mixe nown el Negative C|
A
11| 55 oeme snaseivs su.m} ‘
g electea | B
Assign Sample
= Liver L
‘ Kidney |
o
Assign sample(s) of selected well(s) to biologid
Assign Bialogical Group &
3
Select relative quantitation settings. ~ | wets: [T 0 Unknown [ o Standard [ 0 Negative Control 48 Empty

A Home | B comparative CT Exampl

eds % | (] Relative Stan._ve Example eds x
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Analysis: Melt curve (SYBR Green only)

[ StepOne™ softuar

File Edit Instument Analysis Tools Help

(=] NewExperiment - (5 Open... [l Save - Ef g\nse‘ 33 send Experimentto Instrument... (5, Download Experimentfrom Instrument ‘:m Ewort. « £ PrintReport

Experiment Menu | Experiment: SYBR Example

Piot Settings

Type: Standard Curve

|

Reagents: SYBR® Green Reagents | Anayze @,

Select Wells With: - Selectitem - v | - Select ftem

Amplification Plot

e

7

Muiticomponent Plot

-

¢ Muttiple Plots View

A e Mc Mo Me WF

Plot [Dervative Reporter = | Target /Al ~ | color [wetl - = =
I [07 showinwells v | [ ViewLegend ‘ o] I | B |
Save current seflings as the default
EREEE—EEY R
=7 L Sample 1 Samplet | Sample 1 Samplei  Samplef  Sample1 Sample1  Sample !
. Melt Curve [ fnaser [[] naser (] fnaser ([[]fnaser [[]Rnaser [[] RnaseP [ fnaser
A = >
(SI!ﬂ!ﬂg' peak) Cr2489 Cr2482 Cr2477 Cr248  Cr24s  Cr24si Cu2e7s Cr2472
b i Sample 11\ Sample 1 | Sample 1| Sample 11 Sample 11 Sample 1 | Sample 11\~ Sample 1
B RnaseP U
SR Cr:2467 Cr.2478 Cr247 Cr.2478 Cr2477 Cr2474 Cr2481 Cr.2485
y o Sample 11 Sample 1 | Sample 1 Sample 1 Sample 1\ Sample 1 | Sample 1~ Sampla 1
2 ¢ |[naser [1] rvased [I] nasep [0 nasep [ naser [0 Rnaser [ mnaser [ nnaser
& g Cr2473 Cr248 Cr2485 CrT.2474 Cr2474 Cr2471 Cr2476 Cr2471
£ oo
: Sample 1 Sample 11\ Sample 1 Sample 11 Sample 11 Sample 1 | Sample 1\ Sample 1
S womo o |[fnaser [ na [ waser [ rnaser [ naser [T rnaser [1] snaser
Cr2474 Cr24ss Or247s Cr2465 Cr2483 Cr2475 Cr2472 Cr.2469
a0
Sample 1 Sarmple 1 Sample 11 Sample 1 Sample | Sampie 1 Sample 1| Ssmple 1
o0 ¢ |Mieesse? [T ostee [T osce [ oase [ osser [T onsee [T esee | [ s
= Cro476 Cro468 Cro477 Cr2483 Cro478 Or247] CraA74 Cr.2a7s
oo o 0 wo o wo w0
s aripia + O saripte 1 W s 1 O sarie 1 W saricie 1 W Sacie W Sariple 1 G Sarpie T
Temperature (C) F RnaseP = mR P RnaseP Rzn;é
Cr2493 Cro479 Cr2474 Cr249  Cr2a76 Cr247s Cr2482 Cr.2474

wets: [T 48 Unknown [ 0 standars [1] 0 Negatve Contro o Empty

Analysis Summary: Total Wells in Plate: 48

Wells Set Up: 48

Wells Omitied Manually: 0

Wells Flagged 0 Wells Omitted by Analysis: 0 ‘Samples Used: 1 Targets Used: 1

L 51 SYBR Example eds x | [ C

arative CT Exa x
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Analysis: Amplification plot

[ StcpOne™ Sofwar
File Edit Instument Anlysis Tools Help
5

5] New Experiment + 5 open... [l Save ~ E5 gnse‘ 43 Send Experimentto Instument.. g} Dawnload Experiment rom Instrument. ‘&Expur\ - & PrntRepott

Experiment Menu « | Experiment: Comparative CT Example Type: Comparafive C1 (AACT)

Amplification Plot

PlotType: ARnvs Cycle v | GraphType:lLog | Plot Color:[Well -

~ A~

Save current seftin

efault =

T

i

[fF cene Expression = Ampificaton Plot

0
Multicomponent Plot L

£ oo
= s,
ac Summary =
= 0001 AKX
Multipie Plots View 0.0001

o001

Reagents: TagMan® Reagentis

View Plate Layout T View Well Table

]

Select Wells With: - Selectitem - = | - Select fter

I [07] showin Wells w | [T View Legend ‘

7 2 3 [

5 6 7 8

s

e e
o |5 | [Moneon [T onron
CT:8066 Cr.2468 Cr.2467 Crm2468

dney | Kdney \Bsin Bsin
¢ |[Moseon [oaron [rees| [rees
Cri2483 | Cri2495 |CrA086 CT.3085

[dwss [dws [oaron [Joaron [ caron

s 5
A €7 Undete. Cr. Undate. Cr: Undefe. Cr. Undele. CT: Undete. C: Undete. E;nrm dr

Ler
aapoi

Liver Liver

Cr:3069
fnsy | donsy | iatney
[ | [ oaro

Cr.3068 (Cra076 | Cr.2488

B i Bain io
[es [ aron [ caron | [I] caror
Cu8093 |Cr2351 |Cri2330 | Cri2339

D
o.000001
Cyele
A e Wic Mo ME: HF £
Options
£
Target [TPs3 | Threshold: [7] Auto | 1282904
‘Show: [7] Threshold — [7] Baseline Starti Well i Target 4. Bassline End: Well MTarget &
Wells: [T] 18 Unknown [ 6 Negative Control 24 Empty
Analysis Summary: Total Wells in Plate: 48 Wells SetUp: 24 Wells Omitied Manualy: 0 Wells Fiagged:0 Wells Omitied by Analysis: 0 Samples Used:3 Targets Used: 2

x |[i] Comparative CT Example eds x
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Analysis: Standard curve

File Edit Instrument Analysis Tools Help

Experiment Menu « | Experiment: Relative Standard Curv.

(" Plot Settings )

[E] NewExperiment - (5 Open... [l Save - £ g\nse‘ 33 send Experimentto Instrument... (5, Download Experimentfrom Instrument ‘:g Ewport. « £ PrintReport

Type: Relative Standard Curve

standard Curve

Reagents: TagMan® Reagents

Target Al ~|  Piot Color |Derautt

Save current seflings as the defaut

Amplification Plot
Gene Expression S

28 Muiticomponent Plot S

Standard Curve

Loa (Quantit)

Target: c-myc Slope: 3,233 Ynter: 30.931 g2 0.995 Ef: 103.841

<[ View Plate Layout | View Well Table |
i ‘Select Wells With: - Selectitem - v titem
I [0 showin Wells v | ViewLegend ‘ 5] I B | [ |
7 2 3 3 5 3 7 B
Ther Ther
[Jeme  [Jeme [Jeme [Joaros [Joaron [Joaron [Meme
A |Cr: Undete: Cr: Undete. Cr: Undete. CT: Undete. CT- Undete. C: Undete, B72 83
e = Ui isnay | Kianey | Wianay | Kidnay
omye| | [I] caron [ caroti [omye| [Mome [[eme! [[caron
B |7903 9.19 9.48 475 481 485 9.31
CT:2802 Cr.2466 CT:2461 Cr2874 Cr2873 Crn2871 Cr 2464
Waney | Kionay
v | %om E;m E"iw 2%»«1: gm
Claoe 888 >
orp4s Oroa7i CU233 Cr233 /Cr2ags Cr26e4  Cr2671 Cr2685
1 Heme Heme Home Heme [Heme 1 1
o |[Hemel 2 2 o2 02 0z Eeme [ome
2 ©r2985 Cr:2985 Cr3316 Crasss Crasss 002 0
1 [ caron [ oapon [ aapon [ caron [ capon [ eapon [ capon
¢ [Home 200 200 200 20 20 20 2
002 Cr.2003 Cr:20 C1:1998 Cr23569 Cr2356 Cr2356 Cr.2695

[ aaron [ capon [ oaron [ caron [ caron [ capon
2 02 02 002

002 002

02
Cr2695 /Cr:3041 |Cr 8036 /Cr3038 /Cr337i /Cr3ass |Craave

M stanars B Unkown [ Unknown Glagged)

5 30 standara [ 6 Negative Control 0 Empyy

Target: c-myc Sltope: -3.233 Y-nter: 30.931 g2. 0.995 Efffa: 103.841

Wells Omitted by Analysis: 0 Samples Used:2 Targsts Used:2

Target: GAPDH Slope: -3.435 Y-nter: 27.97 g2. 1

& ERN Efficiency

Efffs: 95477 | 524 90~110%
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Analysis: Gene Expression

15 StepOne™ Sofma
File Edit Instument Analysis Tools Help
[E] NewExperiment + (5 Open.. [ Save - E Close ‘ &

to Instrument.. BEL D

Experiment Menu & | Experiment: Relative Standard Curv...  Type: Relative Standard Curve

Piot Settings
PlotType:|RQws Sample | Graph Type: Linear_~ | Orientation: Vertical Bars
sa etings as the default
a
J—
RQ vs Sample
Standard Curve
'\ EC
comempassion [
150
Multicomponent Piot
128
|- [— o
g
Qc Summary 075
Multiple Plots View LLd
02
oo
&
& o
sample
cmyc

from Instrument. ‘&;Exuun ~ £} Print Report.

Reagents: TaqMan® Reagents

>

SrovnTaey |

# | Sample  Target CrMean | Normalize..| Normalize.. RQ RaMin | RQ
1 Liver cmye 1052 1688 1605
2Kidney  comyc 28728 0520 1028 1 0974

il v

Analysis Summary: Total Wells in Plate: 48 Wells Set Up:48 Wells Omitied Manually: 0

Wells Flagged: 4

Wells Omitted by Analysis: 0

Samples Used:2 Targets Used:2

A Home SYER Example eds X |[] Relative Stan..ve Example.eds %
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Analysis: QC Summary Analysis: Multiple Plots View
> 17,8 troubleshooting — Export to Excel or save as JEPG

B StepOnc™ Softwarey
File Edt Instument Analysis Tools Help File Edi Instument Analysis Tools Help

1§ StepOne™ Software

5] New Experiment (5 Open.. i Save « Q\nse‘ 34 send Experimentto instument.. [57}, Download Experiment from Instrument \m Exort. + £} PrintReport [&] NewExperiment « (5 Open.. i Save « £ gnse\ﬁj [

—

Experiment Menu « | Experiment: Relative Standard Curv. Type: Relative Standard Curve Reagents: TagMan® Reagenis

|

Experiment Menu « | Experiment: Relative Standard Curv._.  Type: Relative Standard Curve

View Plate Layout | View WellTable |

E—— Select Wells With: |- Selecttem- = Select Wells With: |-Selectitem - v |- Select fem
TotalWells: 48 | ProcessedWells: 48 Manually Omitied Wells: 0 | Targels Used: 2 = > =
WellsSctUp: 48 | FlaggedWells 4 Analyis OmitiedWells 0 | Samples Used: 2 View Legend [Ampiiication Piot - =  snowmweiis ¥ | View Legend
o 2 [ s ] [ [ [ s | z 3 i 5 5
4 5 6 7 5
— Bmems E——_ — b as JEP
Name. Frequency | Wells [N GaPDH caron [ caron [T - _”/‘\mnhﬁcanon Plot " [Clemve  [Jemye  [Jomye [Joaron [ caron [ caron
et Cilred i of . neQEiva ok " Cr: Undete: Cr: Undete, G Undete: G Undete. ©r: Undete. Cr: Undete St G ' = G- Undete. Gr: Undele. GT: Undete. G- Undete. G- Undete. G Undete
ad passive reference signal - o
Fluorescence is offscale Uner | ioney | Kioney | Wiansy | Kidney ol gish Liver Liver T 4 isnay | Koy
[T cene xpression Tepiicate 510 b7.08.E1 aaroii [feme] [eme] [HEme! [T caroi ] cone Exprossion e | (I oo o=
lo ampification 9.48 475 481 9.81 RECRR B|7.93 919 948 75. 481
Multicomponent Piot o 2‘;::;‘"3" ST pETE = Cr2461 (CR2874 Cr2878 Cr2aTi Cr2464 Multicomponent Piot . Cr2802 ' cri2466 Cr2461 | Cr2874  Cri287
0 signal in well meau mRox aney  faney
7 o [Joms [Jome [Tome [Jome i eme  [Jeme [Jeme
®2 Raw Data Piot utlier in replicate group DT % go %,l g % Raw Data Plot { iHle QO:‘“'““ 38 200 % go 5
ponential algorihm faiied R e 0 .
N aseline algorithm failed L Cr233 [Crizas (Cr26e4 Cr2671 Cr2685 orosge Crog7 238 Cr233 Cri2ads Cr2684 Cr2671 Cr26ss
immary L} | [moLorAC algoritm failed g % Qc Summary Gene Expression Plot -
L EHemwe [Heme [Heme a — 1 Heme Heme [Home [Home [Heme 1 1
Multiple Plots View Flag: HIGHSD—High standard i = < L Multiple Plots View o[ SISER T | | e H Heo
G ag: i stndand devation g replicatergpup 2 Cr2005 C2995 Crais Craaes 02 ) - e saEIE 2 .. CtS5 Orss Cradis Ormss Craws 0B 002
Flag Detail: The Cr standard deviation for the replicate group |~ < e
exceeds the flag setting. [ onvon [Joneon [caron [Joneon [F caron [ caron - 1) [l oaron [Joaron [ caron [ aeon [ caron [ caron [ chron
Flag Criteria: G standard deviation > 0.5 200 200 el 2 a0 2 £ [Eemel |20 o g - - = 2
cr:20 CT: 1998 Cr2350 Cr2356 Cr:2366 Cr.2696 0.02 Cr.2003 'Cr:20 Cr: 1998 | Cri2359 Cr.2356 |Cr2356  Cr2696
Flagged Wells: D7, D8, E1 P
View HIGHSD Troubleshooting Information [ oaron [Foaron [Joaron [Joaron [ caron [ caron ‘GAPDH [ oaron [ oaror [ aron [ aron
02 02 02 002 002 002 e FET— ¢ 2 02 02 02 002 002 002
C1:3041 Cr3036 C1:3038 Cr3371 Cr33s83 Craa7s CT:2695 Cr2695 Cr3041 Cr3036 Cr3038 Cra37l Cr33ss Cr3a7s
8 Uninoun (Fisggea)
< [E 30 standard [Z] 6 Negative Control 0 Empty Wells: [] 42 Unknown [ 30 Standard [ 6 Negative Control 0 Empty
Analysis Summary: Total Wells in Plate: 48 Wells Set Up: 48 Wells Omitted Manually: 0™ Wells Flagged: 4 Wells Omitted by Analysis: 0 ‘Samples Used: 2 Targets Used: 2 Analysis Summary: Total Wells in Plate: 48 Wells Set Up: 48 ‘Wells Omitted Manually: 0 Wells Flagged:4 Wells Omitted by Analysis: ¢ ‘Samples Used: 2 Targets Used: 2
A Home |2 5YBR Examplecds % | (] Relative Stan...ve Example.eds x VV\[\\ B A Home |5 57BR Examplecds % | (=] Relalive Stan...ve Example.eds X B
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