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i H4PCR v.s qPCR

+Taq
+dNTP
+MgCl,
+H,0 i+ o Fuzzy data
+Buffer e Labor
+Template : :
+Primer Intensive
(Onice)
> 3 hrs(1.5 hrs labor) >
%1900
. :  Online
+2x Master Mix 5 .
- 5 monitorinn
+H20 - III\JIIILVIIIIv .
+Template w0 0% e More sensitive
+Primer , » Automated
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TagMan® Probe SYBR® Green 1 Dye
“H .' m
Specificity * Highly specific Non-specific
» Probe Hybridization
Sensitivity * Very High Very High
« Mutiplex PCR No Pr&pe is required
Flexibility « SNP dstection Screening toal
‘ - + +/- application
: L Universal Guideline
Optimization * Universal guideline Need to check primer-dimer

+ Optimzed 20x probe/p

Mmix

mer

information
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Add Master Mix DNA Polymerase
&Sample /\ DNA binding dyes
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SYBR Green Dye

Easy to start gPCR Exp.™
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Melt Curve Analysis (SYBR Green Dye)

Melt Curve

NENENEN T
PCR Products
l Denaturation vz
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4. Melt Curve Analysis (SYBR Green Dye)

Melt Curve

AEVENEY

PCR Products

l Denaturation
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* Use NTC to check whether the nonspecific product is primer dimer

* If the nonspecific product is primer dimer:
1. try optimization of the primer concentration 12
2. Change Primer
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TaqMan® Probe SYBR® Green 1 Dye
Specificity * Highly specific « Non-specific
* Probe Hybridization
Senmsitivity ~ * Very High » Very High
- Mutiplex PCR « No Probe is required

Flexibility « SNP detection = Scresning tool

+ +/- application

_ o * Universal Guideline
» Universal guideline - Need to check primer-dimer
+ Optimzed 20x probe/primer information

mix

Optimization
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i Tagman® probe
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Extension Step
1. Strand Displacement @ ) Tag
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TagMan® MGB/NFQ Probes

Minor Groove Binder (MGB)

Small molecule that fits snugly into the minor groove of duplex DNA
Stabilizes probe annealing
Non Fluorescent Quencher (NFQ)

“Dark” quencher

Acts as energy transfer acceptor that does not emit a detectable fluorescent signal
MGB probe design uses a special algorithm in
Primer Express® Software.

All probes will be short (13-25-mers)

| NFQ

o

AGECCTTGAGAGATAT MGB

ACGGCCTTG GATAT

GCTrAaACACACGTCCGEGAACT CTC TATAGCGCATCACAC
16
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Theoretical
Increase

e Intheory, PCR reactions
amplify exponentially,
doubling every cycle and
grow forever.

Reality

Log Target DNA

e Inreality,

Cycle #
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Amplification plot

Area of Detection Plateau
For Real-Time PCR e

Variable vield
Log [l:"""ll Exponential

Traditional PCR
Detection
I O L T R PO M NS U T R e i

-The reaction has stopped
-No more products are being
made

-Exact doubling of product

-Reactions is very precise Cyecle ®

and specific -The reaction components
are becoming limited
- The reaction efficiency is
dropping 20
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B,  The point at which the fluorescence rises
M appreciably above background
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T o 0 End point
e detection
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. How to find Threshold ?
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The Three Solutions for Real time PCR

1. TagMan Gene Expression Assays,
TagMan SNP Genotyping Assays

2. Custom TagMan Assays service

3. Design primer or Probe by software

28



1. TagMan Gene Expression Assays, TagMan SNP Genotyping Assay§

Gene Expression Analysis Using TagMan® Assays

«Real-Time PCR
Assays

Gene Expression
Analysis Using
TagMan® Assays

o 3Single Tube
TagMan® Gene
Expression Assays

o Single Tube Custom
Taghan® Gene
Expression Assays

Ready made assays ° Ve

Endogenous

'é%ﬁ%%ﬂﬁ L o gg-lj.::eulllsTaqMQH-E-
R S

eUpdated Human @ 384el

Microfluidic Card
. : TagMan® Gene
Genome information S50 5
o TagMan®

CpenArray® Real-
Time PCR Plates

o TagMan® Gene
Expression Assays
& Arrays Selection
Guide

o Popular Gene
Expression Assays

o Cluantitative Gene
Expression for P5SCs
Using TaghMan®

B e

TagiMan® Gene Expression Assays

TagMan® Gene Expression Assays consist of a pair of
unlabeled PCR primers and a Taghan® probe with a
FAM™ or WIC®E dye label on the 5 end and minor groove
binder (MGB) and nonfluorescent quencher (NFG) an the 3
end. Cver 1.3 million predesigned TagMan® Gene
Expression Assays covering 23 species are available in a
single tube, 96-well plate, 384-well microfluidic card, and
OpenArray® formats.

Use our Search Tool below to find the single tube assays
you need.

Mew: Mare than 36 000 new TaghMan® gene expression assays for cynomolgus

mankey

Assay search tool - find & buy your single tube TagMan® Assays:

What type of experiment are you conducting?

~>"ﬂ- Gene Expression

A7 siRNA

k:} SNP Genotyping | !_! Copy Number

(§ MicroRNA | 77 Mutation Detection || *)(* Antibodies

What type of assay do you want?

All Gene Expression Assays || Noncoding RNA Only || Markers & Reporters

Controls

Fusion



2. Custom TagMan Assays service

The Assays-by-Design Process

Assays by ABI Assays "
g: sltjz:'f er Choase Design File designed and QoBrit?:Irf s Qualiy Assays
9 builder SW manufactures shipped

KRIVEET ML

1. Primer sequence

o genotyping 9 quantitative PCR 2. Probe Sequence
_ _ ) _ 3. PCR program
- bi-allelic (SNP) genotyping - gene expression
- insertions/deletions (InDels) - any sequence detection
- sequence variants - other quantitative PCR applications
(needs 2 primers + 2 probes) (needs 2 primers +1 probes)

R aeaTBATES, 30
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2. Custom TagMan Assays service

S ERles

fisher.com/tw/zt/home/life-science/pcr/real-time-pcr/real-time-pcr-assays/tagman-gene-expression/customr

lifetechnologies.com IR{EIEFE & 2 thermofisher.com

Q wIlEEE @ | Sionin-

Quick Order m

FERRIS B FRAESLETE RS RERSEEM M Cloud

Home » Life Sciences » PCR » Real-Time PCR (qFCR) » Real-Time PCR Assays » Gene Expression Analysis Using TagMan®&
Assays » Single Tube Custom TagMan® Gene Expression Assays

Single Tube Custom TagMan® Gene Expression Assays =

« 3ene Expression
Analysis Using Taghan®
Assays

Single Tube TagMan®
Gene Expression Assays

Single Tube Custom
TagMan® Gene
Expression Assays

TagMan® Endogenous
Controls

9g-Well TagMan® Gene
Expression Assays

384-Well Microfluidic Card
TagMan® Gene
Expression Assays

TagMan® CpenArray®
Real-Time PCR Flates

TagMan® Gene
Expression Assays &
Arrays Selection Guide

Pnniilar (Geana Fynregcinn

Custom TagMan® Expression Assays are the custom version of our predesigned realtime PCR &'
nuclease TagMan® Assays for relative quantification of RNA expression. Simply provide us with your
target sequence of interast, or submit primer/probe sequences of your own design, and soon you'll be
ready to perform RNA expression studies on any coding or non-coding RNA in any arganism.

How to Order

1. Review our Design and Crdering Guide (FDF) for best results.
2. UUse the Custom TagMan® Assay Design Tool to input sequences, submit for design, and order
Custom Assays.

Each custom assay is a mix of forward primer, reverse primer, and FAM™ dye-labeled TagMan® MGB
probe. Designed to run under universal oligo concentration and thermal cycling conditions for two-step
RT-FCR, these assays are simple to use. Just add Taghan® Master Mix and your cDNA sample to
generate sensitive, reproducible, and truly quantitative RNA expression data.

Custom TagMan® Assay Design Tool

Comparison of Custom and Custom Plus TagMan® Gene Expression
Assay products

There are two custom assay options to meet your RMA research needs: Custom TagMan® Gene
Expression Assays and Custom Plus TagMan® RNA Assays. Both allow you to submit a target
sequence to our TagMan® Assay design pipeline, which uses your input sequence to design custom
primer and probe sequences. See the key differences between the two options below:

31



3. Design primer or Probe by software

TE4EHERERY TagMan Probe & Primer 35%513#H i

TagMan Probe Primer

Probe # Primer 9 3E 3 AL T 04, PCR & 9 A 4 50-150 bp B & %
G/C % % 30-80%
EFEAFFHHA - LASEL 4 EUEGHHEA

Tm 44 68-70°C (Quantification assay) Tm & : 58-60°C
65-6771. (Allelic Discrimination assay)
Probe & &: Primer &
13~25 bases (Taghan MGE probe) 20 bases (Optimnal)
13~30 bases (Taghlan probe)
BHERCE ANFFHA 3'3% &7 AT BB A M AR R AE AT 2 8 C+G

S —EAHARSE G
(fo FiB4F FAM-dye 4 534 ~EFFEARESE G
H#4F C i G % &) strand & 7% probe?

R e | 20bpamplicon 500 bp amplicon

(FEG-MGB-3 or GGAG-MGE-3")*

(L1H] 118
% probe g F B A A 2 @A L ko CC di-nuclectides 3 MBE 1 e PN L
o ARNREENARERAENNEREGENRI R ER L IRRIRIRARER AR R R R RN RAN AR jee]
a. 414 Taghdan MCOB probe | AR | .'_,.n“":iﬁ":ﬂf!. B L ....T:ff*":
b 2B TELERL N :: I I;-"'**.' [ ;'r;;:"' : :: U ' ‘:
o WUREURREREN ;,-..1 L1 ..!. i .',i' $RRSEEEE  RRARUTEULNERELL .',';rt.. .."..d"-a? j
009 4 st sasanbe e lbirssbbirtderbib i soies, | 48 rammuMdiﬂﬁ.'
Wi Ty AW ST T T T T T Y (B iamasananisn

BAAMARARAREARARRER AR AR RERUEARARURN AL
1t sninnniarphUEBT PO S TIRNT R HERTBAAATANRANHH G



Primer Express 3.0 Operation

# T m'}m T, P 0 1 T apllare® Gastas | agel eusisn Asiays
2 Aipe mingle lube Tarmat

Lean Seach
L .

-
Shaer il | iyt RN AR Y T TR T e
Ly J o

h.. I ..1;

thi#”ﬁ;ﬁ-%hmmintm
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Llnef ey
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E Frimer Kxpaeez 5 0
Fhe [t Vew Took ‘Windes MHelp

« X8O X l +¢H HB & ¢ ¥m

. Find Primer/Probe

@ Fle Mame FEOWZN

Lot Bl

7 1. Add DNA file or Copy & Paste

PrAGOOATC DOCCAGCCTT aTaToCodld SEtO00oans ooaanaias o A
CATTOCTOT) OCTTTOCTAC CAMNTANES TOUTOTEAl TONTACCTAT 1T
GACAAGLAGT TOACCATCTA TOADOOCKER QETCERCCTT TRTOO0ATT

OCTTAQAME] ClAMINAN] CHATCTCTA AGTECARGAY CAMOAT NN

ThCATAOTAN ATTCTAMIOS AMCTAMGIT sfalafland ATOCTOTCM

PAAAMMAACTC ANTAMMCANY NCHRCARCRAN BRATRERAGE BATAATAC

PACRTAMTAT ASMNIAOCAT OO0 TRANNNETT SAMAGLT)

CTORGCAMTT AainoacTd aTecocttc <




Fie Edi View Tools Window Help '
IDoE|& |/ YRhax B RHEH->+«H B Heo

Parameter Value

Min Primer Tm 58 N
Max Primer Tm 60

Max Difference in Tm of Two Primers 2

Min Primer %GC Content 30

Max Primer %GC Content 20

Max Primer 3' GC's 2

Primer 3' End Length 5

Primer 3' GC Clamp Residues ul

WMin Primer Length 5 3
Max Primer Length 40

Optimal Primer Length 20

Max Primer G Repeats 3

Max Mum Ambig Residues in Primer ul

Max Primer Consec Base Pair

Max Primer Total Base Pair L

Max % Match in Primer
Max Consec Match in Primer
Max 3’ Consec Match in Primer

Min Probe Tm 68

Max Probe Tm

Min Probe %GC Content
Max Probe %GC Content

Min Probe Length

Factory Defaults

36
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AR BB

Reverse ranscrlptlon High Canac1 cDNA archive Kit

Component
10x Reverse Transscription Buffer
25x ANTP
10x Random Primer Step Type e Temperature
RT Enzyme: 50U/l :> HOLD 10 min 25 °C
RNA (0.1~10 ug) HOLD 120 min 37 °C
H20
Real Time PCR:
TagMan Chemistry SYBR Chemistry
2x SYBR Master Mix  1x 10 ul
2x TagMan Master Mix  Ix 10 ul F Primer optimized  NA
20x Probe/primer Assay Mix 1 ul R Primer optimized  NA
Water NA Water NA
cDNA 10-100 ng  5-10 ul cDNA 10-100 ng 5-10 ul
20 ul 20 ul

— Thermal Cwcler Protocol

Thermal Profile | Auto Increment | Ramp Rate |
Stage 1 Stage 2 Stage 3

Reps: Reps: [1_ | Reps: [40 |
85.0 [85.0 ]

38
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KIM FOREST ENTER

The StepOne Real-Time PCR system

S

& 48 well or 96 well 0.1 ml tube
@ Single LED excitation

@ 3 or 4color System (FAM / SYBR Green, VIC / JOE,
ROX.TAMRA)

Features at a Glance

StepOne™ System StepOnePlus™ System

Throughput/Wells 48
FAM™/SYBR® Green dyes
VIC®/JOE™ dyes

ROX™ dye

NED/TAMRA™ dyes

VeriFlex™ Block
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SRR E

HREFH R mRE:
4.6 °C/sec

R RRERE:
Fast mode: + 2.2 °C/sec
Std mode: + 1.6 °C/sec

FREERE 01 m|
96 782 - SEHEE - BE

2 FEBEFE: 10-30 pl

Bl - IBERIPCREER £ 4
Peltier technology

Veriflex: gradient

~

-

~]
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Veriflex™ Block

One block, Six Zones

The same "Better than gradient” feature from Veriti ™
96-well Thermal Cycler

44



Veriflex™ Block for customers who have legacy SYBR®
Green primers

Al #&Gn FIGE

- Zone |Target | Temp
1 [188 |56
1 2 | PPIA i
: 7 |ACTB |&g
| 4 RNaseP | £
q PGK1 G
- § |RPLP |g1
Lepend
00 B EREl BT T i 16 replicates for each target
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Part 1: StepOne EEHIR(E

ARBEEEZESE R FEEHERbE LA

| . Start the run from the touch screen

2 After mun. download the file

5. Analyze your data

(.eds)

toyour PC ~ 5 %

o b ]

SRMCEROBRAS



Part 1: StepOne EEHEIRIE

Ellz Yew Halp

El‘owse New Experiments: New

Erowse f Mew _ . :
File Wiew Hel
Experiments I‘ Seftings Menu Eile Wiew Help
.' ﬁ, Browse Last Accessed Experiments (4)
Tagkdan e A Taghklan cOMNA
(Fast) (Standard) _ . . 1. ... =
. ' LApPEl s . [ BRFIRY L) l Ladn Vakul '-'I L_,J
Tachian Stel lly 2007 -04-19
Create Mew Shortcut
Experiment 41 20070401 -LILY AB 007 -04-149
Taghdan, Fast AB F007-04-13 F:“ff
Taghlan_Std AR E007-04-08
@ Z007-07-07 | S
& @ | &~ B 0] o
Start Ru Mewr ViewfEdit Copy Delete
Touch an experiment to select it, then touch
any of the buttons to perform an action. ?.
Touch a column title to sort the table.




Part 1: StepOne EEHIR(E

Elle Yiow Halp

QB Experiment Parameters .

Reaction Yolume: 20
Cover TEmperature: 105.0
Experiment Mame: SYBR GREEN

Touch each field then
to edit the contents. ¥
touch Start

Eile ¥iew Help

'
'
N 31.3°C 0210346
Experiment: SYBR_GREEM
Stage 2 Helt Curve
¥ A0 Bl
a a
95,0" 35.0° 95.0" a5.0°
/10:00 0:15 N ep gt W15 N g 0115
1:00 1:00

L

PLEASE WALT WHILE THE COVER 15 HEATIMNG

Current Run Temperature;

105.0°C

Required Run Temperature:

Aoid Melt Curve

105042




Part 1: StepOne EEHEIRIE

Eile Yiew Help

Main Menu

Browise [ Hew : Collect
Experiments Settings Menu Tools Menn Rucailic
l SYBR Green l
T.nr:l.lnrl. =Tk & Tm-!'l..lnn IR il:q‘l':nr'trln I-.L-I!:
(Fast) (Standard) _ineludos L
kelt Curve
Shorteut Shortcut Shoarteut Shorteut
o 1 Fi 3]

(1) 20070408 | 339 AM ?’
; - 52



Part 2: StepOne 5 _E &0 B

— R RAET UG A2 ) EA

o 4 ¥ % & Quantification - Standard Curve

* 18 ¥ =¥ Quantification — Comparative Ct (/. /A Ct)

#8 ¥ & ¥ Quantification - Relative Standard Curve

Melting Curve Analysis

Genotyping

Presence/Absence

23
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* KB IBE—F — TR AT WIEMF

=0 O Make salections and define the run methad 1o run 8 new expsaiimant win no plate sstip information. Load the reactian plate imo he ]
instrument, then click “Start Run.”

IEnp-nimml Properties| Fun Method

* Emter :
Evperiment| Lintitad Locatan | CHappied BiosystermsiStepCne Systemaxpanmantsilintted eds | Browse _|

|

+ Ouantkahion - Btandard Jurve Juanktation - Felatre= Skandard Curse | —alarttabon - Comparatie LT O0sT )

Bl CLne= (== Dty g | | Flageniaraniancs

+ Tagan® Feagents £ BRE Gresn Feagents (MNa Melt Suree) SYBRE Creen Reagents [Wih Mek Curve]

CIihesr

standard [- 2 hawrs b complets anan] | + Fast (- i mnuies 1o complste a nan)

|
- R
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TS

4% %1 € 2 (Absolute Quantitation)
—E%ﬁ%ﬂ%%%&%ﬁ%ﬁw—
To determine the actual number of copies of a
target nucleic acid within a sample with statistical

confidence.

* needs a standard whose concentration Is known absolutely
* Identical amount of sample must be assayed for all unknowns

* unnecessary for most studies
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C; values

2 3 4 ] G T
Log copy number

C- is directly proportional to lod of

amount of input template
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Standard Curve

“1 1
35
30
5 28
20 -
15 -
10 -
0001 m 102 1 234 102 100 1000 10000 100000 1000000 10000000 100000000 1000000
Guanti
Target: 18QSlope: -3.432 Y-Inter; 34.638 <. 0.994 Eff%: 95.588 i
Logand
[. Standard .Unhnmm .Unhncﬁm (Flagged) :

The slope of the standard curve can be directly correlated to the

efficiency of the reactions:

Efficiency (n) = [10¢1/slope) ] -1
when slope =-3.32, Efficiency = 100%
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Points to Remember

Threshold Cycle values (C;) have a direct
relationship to the amount of starting template

100% efficiency : 2" = fold dilution

Efficiency of reactions between 90-110%

R value should be 20.95
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To determine fold differences of a target nucleic acid
In a starting material with statistical confidence.

- 1. & ACt analysis (most common)

-- 2. Relative standard curve

ana narmalizae
| e VI Iy L

Endogenous contral (ex. 185 rRNA, GAPDH, [-actin........ )
+ The most powerful and widely used method
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Real-time PCR

: Control Target
Water Drug
:
: ! L
Total RNA Total RNA
i i
cDNA cDNA
Real-time PCR SR
» &0
° @
GAPDH C-myc GAPDH c-myc

SRHEEROIBRAT



HA =

e Y E(Threshold)
B E= 2 s
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GAPDH

spat s c-myc= 2= T4 (Threshold)
2 Ct (c-myc)

UL RFGAPDH= Y& (Threshold)
2 Ct (GAPDH)

2 Ct (GAPDH)
C ——— = 2 Ct (GAPDH)-Ct (c-myc)
2 Ct (c-myc)

c-myc

— 2 —(Ct (c-myc)-Ct (GAPDH))
= 2 - ACt
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Real-time PCR

: Control Target
Water Drug
:
: ! L
Total RNA Total RNA
i i
cDNA cDNA
Real-time PCR SR
» &0
° @
GAPDH C-myc GAPDH c-myc
SRHEHERNTRAT

2 — ACtl 2 — ACt2



figEc-myc  2-ace

= 2 - ACt2(- ACt1)

C-mycC 2 — ACtl

2 — (ACt2 - ACt)

= 2 - AACt
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ACt sample

Sample: Ct c-myc — Ct GAPDH

ACt calibrator

step 2: Normalization to calibrator sample

Calibrator: Ct c-myc — Ct GAPDH

step 3: use the formula

2-AACt

A calibrator sample is a sample to which unknown samples




1.0
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10
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12hr
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T
T
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8.0

=24hr
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=48hr

0

Clt=12h
Et=24h
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StepOne & StepOnePlus
BZHEREE ISR

1. T{#H 0.1 mL (96 well optical plate ~ J\iEHE(8 tubes/strip) optical
tubes B E —HJ optical tube) - BEC 5 ERY precision plate holder i 0]
B L -

2. EFREF LRZIREEMEDS: - Bes=BHE LT PCR block
FRENE=IE -

3. i EHALItR1E#EIh —RKIE R PCR block 1BIMERAIEHE -
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TEMEXROERL A

KIM FOREST ENTERPRISE CO.,LTD.

StepOne'™ Real-time PCR System 5 # [ $kfpF

Diagnostic Number/ Message

B®ERE

PR

"java.lang Illegal Argu
mentException:One of

the raw spectra 1s null"

PO AR B RS AR B A

17 PR S w1 5E SRR

A BEEHFT A
analysis>override
calibration>usesystem
calibration 2 A& use
calibration from another
file (:2##RNase P45 £

14 MR B S (Leds) o
XAABEEAERESAER 7
FMEEE > — SIS
(.eds)E#E - 4% % # 10bytes -
— R4S 4 (L eds- )45 € KN E
w

TR & R AL M A B

WA KD K o %
Bl 4" BT
HIR

Bk 8 REFRES %

Mg RAER R e R

AR M M AER AT
BNTFS 3 5% 2 45 K AL R
FAT323¢ % #:[5 & o

B BR 45 RAR AR bl K B AL

eI ENCEC

33 Bp B 45 T A2 R

&Rk B AL

TR R EE AT REE S5

o e AR R K TR AR R
W ORETE % 4 USP) 2 %32

SR PEL o B RS
3 Bpid 48 T 42 6F

EN R
Disconnected

R R PR s

HE o EnEkeyr T
> ¥ER GO ER GO @ R
%> 2> Internet
protocoal (TCP/IP)>:%4E 4
R IP
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Thanks for Your Attendance!

ahi&mk  Ryan

Tel: 0980-318-932

Email: Ryan@kimforest.com
Website: http://www.kimforest.com
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