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Real-time PCR
is ““sequence detection™
in a closed-tube
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Amplification plot features
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Total Solutions for you!
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Basic Operation

» Soft power button on the LCD touchscreen

&2 Applied
A‘B Biggystems

@ Applied Biosystems StepDne™ Real-Time PCR System
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The StepOne™ Real-Time PCR System
Introduction

48 well 0.1 ml tube
Single LED excitation |
3 color System (FAM™/ SYBR® Green, VIC®/JOE™_ ROX™ dyes)
Fast and Standard ramping in the same block (1-100%)

Standalone or co-located

Remote monitoring, LAN

Filters

Spectrum
(nmy)

Emission
Spectra

Pure Dyes ~520 nm ~550 nm ~610 nm

= FAM « JOE « ROX
10 Date | AB CONFIDENTIAL * SYBH Green » VIC




A"B Applied
StepOne™ Real-Time PCR System P Biosystems

StepOne™ Real-Time PCR System: The Basics

One block, Two speeds

Fast cycling: 40 cycles in under 40
minutes

Standard cycling: 40 cycles in
under 2 hours

48-wells

10-30ul reaction volume

00:40:00
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StepOne™ Real-Time PCR System: The Basics

Supported consumables:

48-well plates with optical adhesive
cover

48-well plates with caps
Fast tubes
Fast 8-tube strips

T T

-
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Networkability: Remote Monitoring, E-mail Notification

or

LAN

[,

—=(
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Summary
FrB- RS A 0 oL RE RIS RS

» & 1T 1 1+ 48 well plate or Single tube
- M FE ~ 48 T PPCRIE 4 Su: Peltier technology

> & f8Sample ramp rate &:E #---7 F { #Block

- Standard mode : 40 cycles 2hr
- Fast mode : 40 cycles 40min
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Chemistry Comparison

TagMan® Probe SYBR® Green 1 Dye
Specificity E t s
* Primer binding * Primer binding
 Probe hybridization -
* PCR conditions « PCR conditions
Flexibility
» Multiple Targets per tube -
* SNP Detection
 +/- Application -
Optimization . o
* Universal guidelines * Universal guidelines
* Check Primer dimer
formation
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Fluorogenic 5' Nuclease Assay

3 5
5 gj
Forward @ FRET 0
Primer

5 e——— ,
3’ 5
5 _3,
5’)

Reverse

Primer

*FRET= Fluorescence Resonance Energy Transfer
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Fluorogenic 5' Nuclease Assay

Displacement during Polymerization

Forward
Primer

59
3’ 5’
5 _g:
Reverse
Primer
Cleavage s =
, ~
g, — 5,
= —g:
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PCR Reaction Monitored in Real-Time

Generating Amplification Curves

1.0e+001
1.0e+000
1.0e-001
1.0e-002

1.0e-003 , >

1.0e-004 % ?
1 3 a8 ¥ 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 34

* Fluorescent signal is proportional to the amount of
PCR product amplifying in the tube.
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next-generation chemistry: TaqMan® MGB Probes

(non-fluorescent quencher) NFQ

PR

AGGCCTTGAGAGATAT MGB
ﬂ (minor groove binder)

AGGCCTTGACQATAT >

GCTACACAGTCCGGAACTCTCTATAGCATCACAC

% All probes will be short (13-20-mers)

% High resolution, Low Background
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 Noiseless data® - &3

due to the second level of specificity provided by the probe

€ Multiplex compatible™ #&.—- & ¥ &3 fA A F|2. = &

each probe can be differently coloured and thereby mixed with others

(  Signal proportional to product¥ 5 & &2 F A = & i L

signal related to amount of amplified product (not mass/length)

" Optimized assays available
Assays on Demond (AoD), Assays by Design (AbD), PDAR
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Signal Generation with
SYBR® Green 1 dye

* SYBR® Green 1 dye binds to the minor groove of ds
DNA

* Detects specific and unspecific products
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SYBR® Green I Dye

‘ ‘ ‘ ‘ Double Stranded DNA:
- - - - Dye will fluoresce when bound to minor grove

. %
Denaturation: ‘

No Signal

* Chemistry reports the accumulation of dsSDNA in PCR
« Need to verify target specific amplification by other means
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Specificity check
SYBR® Green 1 dye

* How ?  Gel or Real-Time PCR System add Melting Curve stage
* When? Post PCR Analysis

178bp
* Gel electrophoresis to * Melt Analysis to determine PCR product
determine PCR product size Tm (performed on the Real-Time PCR

instrument).
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¥ 4 7 Probesy * RN |
N .

©@ T Bl B Eal I W

Primer Dimer » ¢ & 2 315 e

© ¢ Jf & (tPCRf#4d 4 I WE—

& ;= o multiplex PCR

Compatible with dissociation curve analysis
F11 * dissociation curve assayrs T PCR* 2 24 S a4 4~
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SO ERGFTERARR|SE  master mix A 58ystems

— All Chemlink Hot start (5~ 15 min)
— Carry over protection, UNG
— Real Master Mix, all in one

—40C {7, kR
~ ROX E%%Ti}

'EU‘EU’EU

ROX normalize
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All in One Features )ﬁ» g B2 T RIE ]
_..ii‘@'\,gg’?u i’%fev,}-j—j"il'

# ¥ ©_% Absolute Quantification - Standard curve
#p ¥+ T_& Realtive Quantification — A ACt study
i ¥ =_¥ Realtive Quantification - Relative standard curve
Melting Curve Analysis
SNP Genotyping Assay

Presence/Absence
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StepOne™ Real-Eime POR S

7 % ( Absolute Quantitation
AR N mA £ 2 R RE G OR-

v v :U v :U v :U The well contains 400

3 B 10 104 108 102 107 :
0 target copies

Celta Bn ws Cycle

1.0e+001

! Y= mx+b L

1.0e+000

1.0e-001

Ct values
O

1.0e-002

1.0e-003 %
1

2008 7 9 11 13 15 17 19 21 23 25 2¥ 29 31 33 35 3T 349

k 0 1 2.3 4 5 6 7
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StepOne™ Real-Time PCR System

28

Relative Quantification Analysis Methods

Standard Curve

Gene A Gene B
Heart 25.2 18.1
Liver 30.2 17.5
Lung 21.4 18.2
Brain 25.3 17.1

Date | AB CONFIDENTIAL

Comparative C,

~(AACY)
2

40
38
36\
34

32

30

28

Standard Curve
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-0.50 0

Relative Quantity

of Expression

© 2007 Applied Biosystems
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Relative Quantitation theory #p % = &

the ACT

a measure of the ratio of one target to another
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AC; 1s a constant value

more-total RNA less total RNA
B ‘ B

§ A A
3
O
S
> threshold | threshold
>
E » .
o

i5 I I | I I T | 2I5 ?,IO

10

cycle number AC,=5

When the PCR efficiency of both systems is the same
the AC- remains constant
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Converting AC; 1nto a ratio

A (target gene) / B (endogenous

gene)

e.g. 1f the AC; between mRNA species A & B =5 cycles

(1.e. it took 5 more cycles to see amplification of A)

then there 1s: 270 = 1/25 = 1/32 as much A as B

31 Date | AB CONFIDENTIAL © 2007 Applied Biosystems



StepOne™ Real-Time PCR System Ct Deﬁnlthn

AB S
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systems

Ct= Ct (Unknown) -

Xrel=(1+E)- ¢t > If Efficiency =~100 %,

Relative Quantity =2 - ¢t

32 Date | AB CONFIDENTIAL © 2007 Applied Biosystems

Ct (Control)



pplied
StepOne™ Real-Time PCR System AB Blosystems

Relative Quantification

The sample used as the basis for

Calibrator

comparative results

» tIme

=0 t=12 t=24 t—48
v v v

Convert purlﬁed total RNA to cDNA

Control for
sample
|GOI] I] |GOI] |GOI] variability

[ENDO] [ENDO] [ENDO] [ENDO]
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AAC, Calculations (Comparative C,)
IL-2 18S DC, DDC, 2-DDCt

T=0 (calibrator) 24 9 15 0 1.0

T=12hr 24 10 14 -1 2.0
T=24hr 23 11 12 -3 8.0
T=48hr 28 10 18 3 0.1
a0 8.0
E = 8 Et=0
&% ¢ [Jt=1h
ZE 4 2.0 B —6n
éaﬁ; 2 | 1 B ¢=24nh
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The Application of SNP Genotyping

on Real Time PCR System
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discriminating alleles and single nucleotide polymorphisms

Allele A Allele B

Mismatch Mismatch

f FAM = homozygous allele A f VIC = homozygous allele B

f f FAM & VIC = heterozygous (A & B)
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Allele ﬁ\ MGB)
.ﬂu G T nj_u "y

MGB>

Match Mismatch

MGB T =

m

T _=49 (ATm = 17°C)

65
65°C
|

70°C

60°C 55°C 50°C

AT, = T, of perfectly matched probe - T, of mismatched
Discrimination of alleles 1s achieved by using an annealing/
extension temperature within the AT, window
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I File ‘Wiew Tools Instrument Analysis  Window Help _Iﬁllﬂ

A IEEIEE ==
Setup )'\ Instrument ;\Resultsf
\Plate ,(Spedra )'\ Component )\nllelic I]iscriminatiun;( Repart f

Marker [CYP2C132 x| CallAllele 1 - vEERE

Allelic Discrimination

\ ‘ ‘ —Legend————

\d Allele 1
K Homozygous Allele 2 oo
*  (FAM colour signal)

Allele 152
HNTC
|Indetermined

xupe+e

[leterozygotes

A&L  FAM + VIC signal)
e R e

4 @ A

5 ya

Allele 2

NTC's A o
— (no template controls) Homozygous Allele 1 »28° & § %
(VIC colour signal)
-) | |
0 0.4 0z 1.2 Allele 1 1.6 2 2.4 28
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All in One Features )ﬁ» g B2 T RIE ]
_..ii‘@'\,gg’?u i’%fev,}-j—j"il'

# ¥ ©_% Absolute Quantification - Standard curve
#p ¥+ T_& Realtive Quantification — A ACt study
i ¥ =_¥ Realtive Quantification - Relative standard curve
Melting Curve Analysis
SNP Genotyping Assay

Presence/Absence
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Design your . \ Applied
o Software Wizard A 68ty siems

experiment. ..

ﬂ Tools  Help

T | £9 Close TS_‘I Send Experiment ta Instrument... :? Download Expariment from Instrument... 408 B

Experiment: Untitled [2] Type: Quantitation - Standard Curve Reagents: TagMan® Reagents

1B. Define: Methods & Materials Methods & Materials Help B

Instructions: Select the quantitation method, reagents, ramp speed, and bype of template For the real-time PCR reactions.

Which quantitation method are you using?

| + Standard Curve | L Relative Standard Curve ] [ Comparative CT (AACT) ]

with the standard curve method, you use standards to determine the absolute quantity of target sequence in a sample,

Which reagents do you want to use to detect the target sequence?

| + TagMan® Reagents | L SYBRE Green Reagents J

These real-time PCR reactions contain two primers and a TagMan® probe. The primers are designed to amplify the target sequence. The TagMan probe is designed to hybridize to the target sequence and generate
Flucrescence signal when the target sequence is amplified.

Which ramp speed do you want to include in the instrument run?

L standard (#+ 2 hours to complete 3 run) ] | + Fast (~ 40 minutes to complete a run) |

For optimal results using the Fast ramp speed, Applied Biosystems recommends using Fast reagents For vour real-time PCR reactions.

What type of template do you want to use in the real-time PCR reactions?

[ + cDNA (complementary DNA) | [ RIMA J [ gDNA (genomic DNA) ]

ou are adding cDMA to the real-time PCR reactions. You have already performed reverse transcription to convert the RMA to cDMNA,

3. (Optional) Order 7 F e e e

titled [2] % |

akerials Lisk TIAL © 2007 Applied Biosystems
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Run Module — B]2; i /i o > 3 it H % &

File Edit Instrument Analysis Tools Help

Mew Experiment ~ =7 Open B Close Send Experiment to Instrument E Download Experiment from Instrument Jf'@ =
Design your i : o = = — e
i Experiment: Untitled Type: Quantitation - Standard Curve Reagents: SYBR® Green Reagents
experiment._.
2D. Set Up: Run Method Run Method Help [
1. Define
a Instructions: Review the reaction volume and the thermal profile For the default run methaod, IF needed, edit the defaulk run method or select a run method From the library,
Graphical View T Tabular View ]
Reaction Volume Per Well | EUJ: HL
| Add Stage ¥ I Add Step ¥ | MElE= SElent: | Undo "Add Stage" T F4 || CollectData v ||| Open Run Method Save Run Method Revert to Defaults | |
. Set Up Cycling Stage Melt Curve Stage
h: e —
= mber of Cycles:40 & |
100~ [ Enable autoa
Cyding | sl S5 D
Melt Curve
| Srfink=ticking 5.0°C 95.0°C 95.0°C
00:15
75 —
100%
Run Method
50 — 60.0°C
Ao 01:00
3. (Optional) Order 25 —
o —]
Step 1 Step 2 Step 1 Step 1 Step 2 Step 3
£ >
Legend
Data Collection On Data Collection OFfF A Autos On A Autos OFF ‘

A Home | 5] untitled =

Disconnected
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Reaction Protocol Setup

S Slepllne™ 1.0
Fit  Edillebument Anatrms Tosls Holp

| New Expenment » 5 Opan.. M =) Elosa J_': Hand Expanment b MEvumsa T« Downiodd Expenmrend rem sumant. i= ]
Expariment: Lntidiad Typea: Quanfitation - Standard Curva Raagants’ TaqMan® Reagants
FL. St Up: Resction Setun > Resction Mo Caloulatiens e action et Hels

Far each Parges sy in tfe: reaction plake, sefiect rer assay fvpe (F aming Taghlan reagenis], then review thes calnelaied volmes For preposning the standiaed dibitnn series, samples, and PCR
“ Inshnurtiona? wactarm. I resded, s Lhe reschon mlems, sooess resclion wolune, componsnl. corcends sbom, ndia stod condents stiors.. Chok Prind Pas on Sefus”™ bo grind rstneclions on hoew be poepae e
PR peactions

J Reaction Mix Calculations ] Samphd Dikution Calcuiabons

el Tingp ———
Ansay Type IreerkoriedMade i Ovder Reactsen Vel rme Per Wl 20 gl EscewsReachon phose: | B0 | % | Prak Fascon Setuy

O

b Irverdoissl Mmds {0 Onder

= Reaction e
. Bl Up

Misder Min Conuerds sl 20| = Aoway Hix Conoentralions 00 | =
Crormurenl ‘Wi [l 1 fon 1 Rmaschion:
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R
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Additional New Features in the Software
Absolute & Relative Standard Curve

Relative Quantification can read Absolute Quantification Data
7 ;}7%,\‘;‘:‘;7{ ThE i o~ A T TR

Amplification Plat

Standard Curve

Plot Settings

Flot Type: | ARn vs Cwele » | Graph T\_-'r\‘: Calour Plat Bv:
o P By &=

Plot Settings

a b &

Amplification Plot Standard Curve
10 375
35.0
1
385418
0.1 300
—
o &
< 5 27 .5
0.01 S
oy 1 -
i A 250
R Y I Fl N
0.001 I P -
L
| 20.0
0.0001 1
& &8 1 12 4 18 18 20 22 24 26 28 30 I} M4 33 3| 40 «2 001 0o a1 a2 1 2 345 0 20 3 100 200 1000
Cycle Log (Quantity)

Options

. . Target: GAPDH Slope: -3.435 Y-Inter: 27.97 RZ- 1 Eff%s: 95.477

Target: c-myc Slope: -3.233 Y-Inter: 320931 g2, 0995 Eff%: 103.841

Show: Threshold — [#] Haseling Start? Well © Target 2 Baseline End: Well - Target s
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StepOne™ Real-Time PCR System

Genotyping Assay

( Real-Time data collected in the same file as pre- and post-read)

Amplification plot § i= #f§

Amplification Plot

% troubleshooting

What do you want to include 1n the 1nstrument run?

Include Stapes:

Amplification Plot

[v] Pre-PCR Read

[v] Amplification
Gene Expression Analysis

Allele Discrimination Plot (Marker: SNP Assay 1)

o
s
: 37— s
_ [~
0.1 . -"-
o4
|
g 2 NRERER AL
L]
27
0.0 /4
J -
b
W - \1 T !
:I._ - ||r I:I:I Al i _I'I
in b Y 22— -
e \ }"‘r | ;"I"'-. ili'.' "'#r ; ol f . .J'{I .f/ ke
o 1] Al i i AL
\ | l,ll." XA V ]
TARY '- \ / y
| f L T T T T T T ] | I |
I| ! \J 0.6 0.7 0.8 03 10 11 12 13 14 15

0.00m T T T T T T T T T Allels 1

T
B

o 12 14 18 18 2 22 24 28 26 30 32

Cycle
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Result: Export to Excel, PowerPoint, or save as JPEG

| Vietg Plate Layout | ‘iew Well Table ]

Select Wells With: |- Select Item - | | |
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Multicomponent Plot and Raw Spectra

Multicomponent Plot Raw Data Flot
Plot Settings o o -—
: kg = &=
Flot Colour |Dve v|
Raw Data Plot
iy &2 =
Multicomponent Plot 75,000 |
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30,000 - -
&5,000
27 500 -
[ak]
25,000 1 S 60,000 o
=]
22,500 - £ e
< 55,000 1 ==
a
2 20,000 |
[uk]
@ 17,500 - 50,000 -
@
[}
5 15,000 - 46.000 -
12,500 -
10,000 - 40,000 -
7,500 - . : N
5,000 1 g Filter
2,500 - f_:— Options
N S S SN S S S N N N N S S I I B Show Cycle 40 J
a 2 4 & & 10 12 14 16 18 20 22 24 XN 28 3 I 3 3 M 40 4L
Cycle 1 16 20 30 i
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Can the StepOne System be used as a conventional thermal

cycler ?

You can create a thermal cycler protocol on the touchscreen and use the
StepOne System as a thermal cycler.
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Performance specifications customers have come to expect with
AB instruments

- High Precision : 2- fold discrimination with 99.7% confidence
- High Sensitivity : 10 copies per 30 ul

- Broad Dynamic Range : 9 logs

- Dual Reporter and Single Reporter Uniformity
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RNAse P Instrument Verification Plate

Amplification Plot
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9-Log Dynamic Range

Amplification Plot
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Dilution series of gDNA using 18S TagMan probes and primers
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Dual Reporter 1in Fast Mode

Amplification Plot
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18S SD=0.088
TGFB SD=0.080

0.1 1

Cycle
Multiplexed 18S VIC-labeled and TGFp FAM-labeled TagMan® probes and primers
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Summary
> E T R OF BT ek A g E B

> e 1T 1f 14 48 well plate or Single tube
- #FE ~ £2 T OPCRELIR & Su: Peltier technology
-No Gradient !! #zr i 2 £ i+ 5 | |

> & f&Sample ramp rate #:E #---%  { 4% Block

- Standard mode : 40 cycles 2hr
- Fast mode : 40 cycles 40min

> 5 E RN TS E R0 5 % Fdatas SRR S

-F iR I8 B (download data ~ monitor experiment process)
A EITAG D WBLFE AN R roimcBEBA i A oe f%ﬁgﬁf
> — 7 “,/TT 7 ¥ % Real-Time PCR » * ¥ § — 4k PCR# *

> B RS TR
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Appleed BiosystemsIntegrated Solution on Genomic Assays

Assay Development

TaqMan Gene TaqMan SNP Custom TagMan GX & . Custom Primers/Probe
) i LN £ Design Software

Expression Assays SNP Assavs

iyt

|
v v

!

Automatic Data Analysis

PR — 8 . v
uto-c ustermg m Gene Expression: automatic Automatic relative quantitation
Genotyping : Constructing standard curve Data analy51s
Std R
Y X W ¥ - - - r.— ——
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RT (High Capacity cDNA Archive Kit” P/N 4322171)

PCR: ¢cDNA template or gDNA

Z i Probe I Reagent

20 x probe/ primer mix
BRI Y [ 4 et

(TagMan Gene Expression Assay) P/N 4304437 (200 Rx)
TaqMan Probe (Custom TagMan Gene Expression + 2x TagMan Universal PCR Master Mix
Systems Assay)
Or

Primer Express software design
(300 nM primer + 200 nM probe)

P/N 4309155 (200 Rx)
SYBR Green I Primer Express software design + 2x SYBR Green I PCR Master Mix

Systems FYE! f:«*]%"“?{‘

(optimized primer conc.)
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One=step"RT-PCR: RNA template AB 555y stems

EEProbe HE/Reagent
20 x probe/ primer mix P/N 4309169 (200 Rx)
HIABAHE e Y ké‘,’r%?r TaqMan One-Step RT-PCR Master Mix Reagents
(TagMan Gene Expression Assay) Kit
TagMan Probe (Custom TagMan Gene Expression Assay)
Systems Or
Or
N808-0236 (200 Rx)
Primer Express software design TaqMan EZ RT PCR core Reagents
(300 nM primer + 200 nM probe)
SYBR Green I Primer Express software design P/N 4310179
Systems F& F 155t AYprimer SYBR Green RT-PCR Reagent

(optimized primer conc.) (P/N 4309155+N808-0234)
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Performance of ‘Power SYBR® Green Master Mix”

Comparison of C1Values
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= (Green N
SsyBR aster % [k i )

PCR i

All include ROX as the internal passive reference ——

—

Delta Rn vs Cycle (TagMan RNaseP reagents)

With only 20% of the
Passive Reference Dye |,
20% amplification becomes
noisy with broad C;
spread.

)
100% At 100% of the Passive
_ — 2 Reference Dye |, C;
1 . . ' replicates are tight and
0 10 20 30 40 .
precise.
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Reverse Transcription : High Capacity cDNA archive Kit

Component
10x Reverse Transscription Buffer
25x dNTP
10x Random Primer Step Type Time Temperature
RT Enzyme 50U/ul. :’> HOLD 10 min 25 °C
N (=10 HOLD 120 min aj °C
H20
Real Time PCR:
TaqMan Chemistry SYBR Chemistry
2x SYBR Master Mix 1x 12.5ul
2x TagMan Master Mix 1x 12.5 ul F Primer optimized  NA
20x Probe/primer Assay Mix 1.25 ul R Primer optimized ~ NA
Water NA Water NA
cDNA 10-100 ng  5-10 ul cDNA 10-100 ng 5-10ul

25 ul ﬂ 25 ul

— Thermal Cwcler Frotocal
Thermal Frofile IAuto Increment | Ramp Rats |
Stage 1 Stage 2 Stage 3
Reps: Reps: Reps:
95.0 |95.D
10:.00 015
0.0
500
200
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