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QuantStudiacConnectivity

Thermo Fisher Connect™
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VeriFlex Block technology
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96 well Fast 0.1 mL plates Standard 0.2 mL plates

~— ~—Notch at top-right

-y corner by AlZ

MNotch at—/

top-left i
corner -
by Al
[ '|
01 UV
maximLiLm U U U U U U U U Maximum
reaction reaction
volume volume
0.1mL both 0.2mL
96 well plates 4346906 4306737
96 well plate holder 4312063
adhesive covers 4360954
tray 4379983 4381850
8strip tubes 4358293 4316567
8strip tube caps 4323032
Tube Capping tool 4330015
single tubes 4358297 N8010540
Validated RXN volume 10-30uL 10-100uL ThermoFisher
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Instrument Default Cycling Options

Fast: 40 cycles in ~40min.

A faster ramping & shorter hold times

Iding Stage

Standard: 40 cycles in ~1hr 45min

Starting Cycle: 1

lolding Stage

Cycling Stage

MNumber of Cycles: 40
[T] Enable AutoDelta
Starting Cycle: 1

50.0°C
02:00
00%

950°C
100% 0015
180%
60.0 °C
01:00

TagMan Fast Advanced Master Mix (TagPath ProAmp for SNP)

There are many master mixes, read the protocol for the master mix!

PowerUp SYBR Green Master Mix

ThermoFisher
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.
Recommended Calibration and Verification

Calibration Recommended frequency

Every two years

ROIl/uniformity A Always perform new Background and Dye calibrations after an
ROI/Uniformity calibration.

Every two years

Dye A During a Dye calibration, only the dyes on the given spectral calibration
plate are calibrated.

Every month

Background A As needed: To check for contamination

A As needed: To obtain the most accurate data for the removal of
background fluorescence

After installing or moving the instrument.
RNase P

M After performing instrument or block calibrations.
verification

As needed to confirm instrument performance.

ThermoFisher
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Thermo Fisher Connect

FREE web-based Gene Expression Analysis Software

How it works

Import .eds data files from system software
Analyze >100 plates in one study
Graphical representation of the RQ data
Export Analyzed Results, Data & Plots

DataAssist ™ Software w1 10 - RO Plot (Study: Example. Reference: Untreated . Plot Twpe: RQ wvs Sample, Graph Type: Linear)
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DataRssis] ™ Sollware V131

Voo P50l (Shady: sndog)

hermo Fisher Connect

Scatter Plot (Study: j, Sample Type: A, Sample01vs Sample04, r =0.7049)
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‘Volcano Plot (Study: a, treatment 1vs DMSO, Fold Change Boundary: 2.0, P-Value Boundary: 0.01)
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Get your free product, rewards, benefits, and more
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member program

Join the free member program that supports your lifelong love of science.

Enroll today and receive a free, full-size product, 500 points towards rewards and discounts, and access to science career benefits and more. .
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gPCR Applications & Information

Gene Expression B =

MIRNA expression - 7
SNP Genotyping
Copy Number Variation

CAST PCR for Mutation Analysis | - I
Protein Thermal Shift - 1

Digital PCR (QuantStudio 3D)
Service Plans on gPCR systems

Follow-up emai | W |

ThermoFisher
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gPCR is the Technology to detect amplification of PCR prodt
In reaktime

Similartot r adi ti onal PCRE& Denature template

Anneal primers
Extension of primers A amplicons

40 cycles

A fluorescent dye is in the reaction
As Amplification proceeds, fluorescence increases with PCR product formation

TA
7.0
G5
6.0
55
a0
45
40
348
a0
25
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Amplification

Plot
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Cycle Cycle
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How to setwuprRealime PCR

Combine: 20uL reaction
1) TagMan® Master Mix or SYBR® Green Master Mix (2X) 10uL
2) TagMan® Gene Expression Assay or SYBR® primers (20X) 1uL
3) water (#AM9935) 7ulL
4) Sample (template) (10 ng) 2uL

ThermoFisher
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Nucleic Acid Isolation Kits

DMNA & ENA Selection Guide

Displaying 7 results.

Sample Type Starting Amount Throughput Application Format
Cells % | less than 1000 » 1-50 % RealTime % | Silica matrix column
Tissus > 10031004 ¥ 50-100 ¥ RT-PCR ¥ Furification-free
Blood » 1004-10%5 ¥ greater than 100 » microRNA ¥ | Organic Solution
Virus ¥ greater than 1045 > Cloning ¥ Magnetic beads
Bacteriaieast > Microarrays >
Plant > Northern Blot >
FFPE > Sequencing >

> >

LCM messenger RMNA

KingFisher Flex
Up to 96 samples in a run




SupportedFluorescent Chemistries

SYBR® Green TagMan®

ThermoFisher
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SYBRGreenReaction

°®
® ® SYBR® Green | Dye
o0

58-60° C

Binds to any double-stranded product in PCR reaction

ThermoFisher
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Check:specificity of reactions by Melt Curve
protocol

f%¥3:i:i%  Metcurveplot Normalized View Melt curve Plot Derivative

One, clean peak, no
. | extraneous products

Mormalized Reporter (Rn)

DDDDDDDD

DDDDDDDD

Tm: 84.18
Temperature (*C) . ’ Temperature (#C)

ThermoFisher
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Extra peaks:inmelt.curve

Melt Curve A Primer dimers can contribute

towards fluorescent signal

A Primers are too
complementary for each other

7.0

6.0

| A Primer : template ratio is too

| .
50-150bp high
amplicon

5.0

}

- /

~25bp product A Resolved by testing out
FESLESEE X F E Ik various primer concentrations

0.0

G5.0 70.0 75.0 g80.0 85.0 0.0 a5.0
Tm: 20.92

ThermoFisher
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TagManProbe

A FRET; phenomenon that describes an energy transfer mechanism between 2
fluorescent molecules when in close proximity.

—

Light Energy
(excitation)

Reporter Quencher

| 2
(high energy) (low energy) ‘

No fluorescent signal
(emission) from reporter

ThermoFisher
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Denaturation (92)
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Annealing/(6€)

v S
T

ThermoFisher
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Tagpolymeraselbinds;then extends from
upstream jprimer

@ > ol

ThermoFisher
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Taqg cleaves probe A
releases reporter dye

p Nuclease activity digests probe

ThermoFisher
SCIENTIFIC



Probe digested;Tagcompletesproduct

NN

Reporter signal generated in tube/well

ThermoFisher
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TagMan ® probe dye Choices

Reporter Quencher

(high energy) (low energy)
FAME MGB (non-fluorescent)
VI CE

QSY - for multiplexing >2 targets

JUNE - easily convert from BHQ

ThermoFisher
SCIENTIFIC
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Pure Dye Spectra of System Enables Multiplexing

(TagManchemistry)

Amplification Plot

10 4

ARN

0.1

0.01 1

guides on ThermoFisher.com

Target assay
B Fan

Workflow to develop and optimize your multiplex
reaction

m Stel] 2 Step :} Step 4
Determine your Redesign and order Choose and order Optimization
probe options assays, primers, the appropriate

and probes master mix

, Endogenous control assay

B viC

~—

ThermoFisher
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Assay-Seup

SYBR

& primer optimization exp@mM ment é

& Use the concentration that provides the strongest amplification
fluorescent signal and a single product in the melt curve

TagMan

3 Primers @ 900nM, Probe @ 250nM (final concentration in reaction).
8 Probe Tm (68-70c) is ~10c higher than primers (58-60c)

38 Pre-designed assays (20X no need to worry about this!)

ThermoFisher
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B
TagMan® Gene Expression Assays

!Qﬁ’?NOTF }thlecr Search All v Human Soybean Wine grape
Mouse Rhesus Monkey Clawed frog
Popular Applications & Techniques  Shop All Pr¢ Rat Rabbit Chicken
Arabidopsis Rice Wheat
Cattlle Pathogen Frog
Nematode Baker 6s Chinese hamster
Dog Fission yeast Maize
Guinea Pig Pig Fruit fly
Zebrafish Bread wheat Corn
TagMan Real-Time PCR Horse
Assays
2,300,000

Pre-developed Assays

1 tube contains; Primers & probe (Optimized at 20x concentration)

AnPr obe s pan sgDEAdetecEd : n o

ThermoFisher
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Popular

Applications

TagMan Real-Time PCR
Assays

Search All

He027EEE24_g1

Catslogin
Tagetsp
Importmn

SAPDOH

Gene Transcripts

Gene Symbol
Entrez Gene 1D
Gene Name

== Gene Aliases

Location Chromosome
UniGene

Q 9

GAPDH

03 2597

glyceraldehyde-3-phosphate dehydrogenase
CDABPOD4T, G3PD, GAPD

Chr.12: 6643657 - 6647536 on Build 37

03 Hs.544577

Uyw  FALMIIZE

Contact Us

Quick Or

Signin »

3 Connect Your Lab

Interrogated Sequence Translated Protein Exon Assay Amplicon
Boundary Location Length
Hao2Ts | RefSeq £ NM_001256799.1 F NP_0012437281 6-T7 728 93
f:"f” 2 NM_002046.4 @ NP_002037.2 7-8 704 93 Cell Culture Plas
pet sy
Imecrtan | GenBank o ABOB22731 - 7-8 582 93
mRNA
o AF261085.1 - 7-8 633 93
A o AKD265251 - 7-8 655 93
o AK3081981 - 7-8 606 93
o AY0071331 - 7-8 582 93
o AYG633612.1 - 6-T 554 93
HBa-L42 £7 BCOO1601.1 - 7-8 584 93
Catsiog n
S— £ BCO04109.2 ; 7-8 582 93
ity
n f BCOO9031.1 i T - o
Build 37.1 Human Chr.12: Hs02758991_g1 x
i BC013310.2
. C BC020308 1 eaeoi /-
gl —/
i BC023632.2
of BC025925.1 NA_002048 4
o BC026907.1 NM_001256788.1
HE04d2 v ue_y - v o
Calsog numizer, 4334182 , , , ,
Thrg=t Specie=: Humen 6,644,000 osssom la 548,000 0847000
: & tenid Avalabiiy: mumrtaried
Frios [U200: TE00
Cheok your prica Th F- h
Fsimed FEsgesis ~  Fasd Cantol - i Ammay hisp - T ermo Is er
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EEESSSST T T——————SS,
CustomTagMar® Assay Design Tool

Status| Assay Mame

Primer Sequence .'F) Probe Sequence

I Forward Primer: Probe 1

@

Do you wish to permanently hide your assay primer/probe sequences in all

documents? Mare Info @
& ng 0 yes

=] | oye: |6Fam x|
Reverse Primer:
d Do you wish to permanently hide your assay
primen-’prolge sequences in all docurnents?
j Mare Info @)
& no O ves
Status| Name 'W Sequence 'ﬁ’ Target Position & Name 'ﬁ
TEST GTCAGAGAGARAAGTAGGAGGCCATTGAAGTCGTCGGACTGAGGAACAN ~ C Manual @ Automatic
AATAACACAAGTGTCAGAGAGALPAGTAGGAGGCCATTGAAGTCGTCGEG
ACTGAGGAACARAATAACACAAGT GTCAGAGAGARAGTAGGAGGCCATT I I
valid n ST T AT L L A T L T T 5 0L 0 00 hd AMY | JANY

== —— -

Design Job Details

z Refresh Batch List

Batch ID

Submitted Status Details

2009-06-13 16:59:< COMPLETED 1 Passed, 0 Failed, 0 No_Design

@

Design Results

ID f Name Type Design Status Size Quantity Add all
AILIWHU Custom Passed 4331348 small 7] [ Add

ThermoFisher
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Primer Express® Software

' applied
A‘B htéﬁ-?ﬁtE‘mS

Primer Express®
Software
for Real-Time PCR

Version 3.0.1

Copyright 2011 Life Technodogies Corp.
Adl ghts reserved

https://www.thermofisher.com/order/catalog/product/4363991

ThermoFisher
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Exammmng.qPCR
amplification plots
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Realtime PCR Terminology

Amplification plots
graph cycle vsp in fluorescence

0.01 A

0.001 T

0 = 24 26 28 30 7 M < ] ] &0

Cycle

ThermoFisher
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B
Baseline

Defines region of background noise by a cycle-to-cycle
range ex. cycles 3-22

0.1
0.05

ARN

0.01 1

Baseline >

AR /A " \1;3 \1'}6\5“

Cycle

Automatic/manual baseline

0.001

ThermoFisher
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.
Threshold

An adjustable horizontal line in the amplification plot.
Tells the software where to capture the data.

Threshold

0.1 -

ARN

0.01 -

'f’ I \1.6 \%\m

Cycle

AutoThreshold (default); Software sets the threshold for each assay.

Different assays may have different exponential phases ThermoFisher
SCIENTIFIC

0.001 -



Cycle threshold (Ct)

The fractional cycle number at which each amplification

curve crosses the threshold.
Amplification Plot

0.1
0.05

ARN

0.01 4

0.001 T

Ct26| [Ct30

ThermoFisher
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ARN

£odzY oY loNB 2 2iFm (IbbselibethF2NK) 0 KY ¢

Amplification Plot

10 -
1 -
Ct24
01 B

0.01

0.001 T T ,/.\\ /\ 1 : r ¥ r 1 \ . } } } } |
2 & ] 10 12 14 16 18 ‘ﬁ" 22 24 26 28 3 i 3 3 35 40

Cycle

ThermoFisher
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AR

CRTlogalhgioreiatvh me(hitid™e |l at i ve

Amplification Plot

0.1 -

0.o1 4

2001 i 8w » % ® @ ™ = 2 m m @ @ % @ @ @
Cycle

App note: http://tools.thermofisher.com/content/sfs/brochures/C0O28730-Crt-

Tech-note FLR.pdf ThermoFisher
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CRT may help out for samples that may need to be omitted with CT, to tighten up
technical replicates.

Amplification Plot

1ED1 4

1E0D -

0.01 -

0.001

ThermoFisher
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Use Ct values to provide guantitative results

Absolute Quantitation calculates a copy number by using
standard curve analysis

il have 500 W mpisasnpd fe %R’\

o gp Crhethod calculates relative fold change
- no standard curves, assays have similar efficiencies

ATNFU is upregulated 2 fold in sample 1 compared to the

control sampl eo ,

1 -

0 4



Generate-ambsolute standard curve

Recommend 5 or more, point standard curve of 10 fold dilutions

Dy £ £ 0>

5’.&3%22' U U U U U

10,000 1,000

[

NS s 5 s 5 5 5 E 5 5 5
= = = = = = 100 100 10 10 10
34 34 37 37 37
Assay
— - — le2 Sample2 Sample 2 Sample 3 @ Sample 3 Sample 3
° 1l 1 1 o 0 0 0 o o 0
40 40 40 30 30 30 31 31 31 29 29 29

http://www6.appliedbiosystems.com/support/tutorials/pdf/quant_pcr.pdthermo Fisher
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After a run,plot unknown Ctconccurve

Cycle (Ct)

1 ‘Unknown Ct‘

absolute amount

ThermoFisher
SCIENTIFIC



Another way o -analyze expression.data for/relative
comparisons (2)

gCtofl =21 2 fold difference -
gCtof2 =22 = 4fold
gCtof3 =23 = 8fold
gt of 3.3 = 233 = 10 fold
gCtof4 =24 =16 fold

This assumes that the amount of
product is doubling with each cycle In
the exponential phase, when it does,
we call this 100% amplification
efficiency.

Standard curve statistics example:

Slope: -3.384 Ez= 0.995 Eff%: 97.477

ThermoFisher
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PP C t Question: What happens to the expression of a
gene when | apply a treatment?

Untreated Cells Treated Cells

=

=

l DNA/RNA Selection Guide l

RNA
gene RNA gene
expressed at | | expressed at
level X Dnase treatment 18068-015 level Y

SuperScript® VILO cDNA Synthesis Kit
CDNA 1 vs. 2 copies CDNA

100 vs. 200 copies A 2 fold ThermoFisher
Answer: Expressed as a relative fold change scienTIFIC




In relative gene-expression.experniments,-we
examine itwo itypes-of-genes... .

Gene of interest (target)

Normalizing gene (control)

A gene that is expressed consistently in all samples in an experiment.
(a. k.a. ncontrol gene, o Ahousel
Anreference geneo)

ThermoFisher
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TagMar® Endogenous Control Array

-Human & Rodent available
-Includes 32 commonly studied control genes
-Genes range in expression from:
high, medium, low (ex. 18s, GAPDH, HPRT1)

ThermoFisher
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TagMar® Endogenous Control Array

(Human & Rodent available)

70

ThermoFisher
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Example-oD [Tt Math

Sample X N
Treated 1 24 14
Treated 2 20 11
Treated 3 28 12
Untreated 24 13

X =Target N =Normalizing gene

ThermoFisher
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Example-oD/ [Tt math

Sample X N xelCt
Treated 1 24 - 14 = 10
Treated 2 20- 11 = 9
Treated 3 28- 12 = 16
Untreated 24 - 13 = 11

ThermoFisher
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Choose a calibrator; all samples are relatively
expressed to this sample

Samp!l e e Ct N
Treated 1 |

Treated 2

Treated 3

Untreated 11+ 12

ThermoFisher
SCIENTIFIC



