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Polymerase Chain Reaction (PCR)

Primers and DNA P — —

Strand denaturation and —_—
primer annealing

Primer extension e,
il
Denaturation 95° ’
Cychng Annealing 50-60° C
Exponential amplification
of PCR products
Extension 72° C
ThermoFisher

Polymerase Chain Reaction (PCR)

PCR is 2 method to amplify specific genetic sequences.
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Traditional PCR

In traditional PCR, the product is detected only after amplification is
completed, using methods such as gel electrophoresis

&) 55 &) 87 &

) 67 63 &) (@

ZRVADIE?S

5 ThermoFisher
SCIENTIFIC

Principle of Real-time PCR
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Real-time PCR Signal Detection: Exponential Phase

Plateau
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Real-time PCR Chemistries

SYBR® Green I dye TagMan® and TagMan® MGB

Binds Double- Fluorogenic 5’ Nuclease Assay
stranded DNA

s ThermoFisher
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Real-time PCR Chemistries: SYBR® Green I Dye

* A ‘minor groove’-binding molecule specific to the minor groove of double-stranded

DNA

* Fluoresces at an increased intensity when bound

Major
Groove

° ThermoFisher
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SYBR® Green I Dye: Melting Curve Analysis
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SYBR® Green I Dye: Melting Curve Analysis

single target amplification Non-target Non-target
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Derivative Reporter (-Rn)

Temperature Temperature Temperature

Use NTC to check whether non-specific product is primer dimer

*If the non-specific product is primer-dimer:
*Optimize primer concentration
*Re-design primer pair (NTC: No Template Control)

ThermoFisher
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TagMan® Assay: Fluorogenic 5-nuclease Assay

“““““““ === I3

1. Polymerization e

0

primer

2. Strand displacement
S,
% -9

3. Cleavage et o e

(] " 4. Polymerization completed

R = Reporter (FAM, VIC, etc.)
Q = Quencher NFQ/MGSHB, etc.)
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TagMan® Probe: TagMan® MGB/NFQ Probes

* Minor Groove Binder (MGB)
* Small molecule that fits snugly into minor groove of duplex DNA
* Stabilizes probe annealing

* Non-fluorescent Quencher (NFQ)

* “Dark” quencher acts as energy transfer acceptor that doesn’t emit a detectable fluorescent
signal

* MGB probe design uses a special algorithm in Primer Express® Software

e Shorter probe length (13-25-mers)
(non-fluorescent quencher) NFQ

AGGCCTTGAGAGATAT MGB

e ﬂ (minor groove binder)
AN
AGGCC(CT QAGAGA AT

GCTACACAGTCCGGAACTCTCTATAGCATCACAC
ThermoFisher
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Real-time PCR Chemistries

_ TagMan® Assay SYBR® Green I Dye

Specificity More specific Less specific
Probe hybridization

Sensitivity Very high Very high

Flexibility Multiplex PCR No probe required
SNP detection Screening tool

+/- application

Optimization Ready to use 20x Need to optimize PCR
ptimet/probe mix - no need program
to optimize
Gold standard for MAQC Need to check primer-dimer
info
PCR efficiency 100x£10% Need to check PCR efficiency

14 SCIENTIFIC




Real-time PCR Application

* Absolute Quantitation vs. Relative Quantitation

15 SCIENTIFIC

(Absolute Quantitation)

>3 R A B A g R R
»To determine the actual number of copies of a
target nucleic acid within a sample with statistical
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C; is directly proportional to log of Log copy number
amount of input template
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(Relative Quantitation)

* To determine fold differences of a target nucleic acid in a starting material with
statistical confidence.
* AACt analysis (most common)
* Relative standard curve

* Need endogenous gene normalizes the amount of sample added

* Endogenous control (e.g GAPDH, f-actin, etc.)

* Most powerful and widely used method

* Check primer PCR efficiency if using SYBR Green Dye

w SCIENTIFIC
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Reverse Transcription and Real-time PCR

Reaction

The world leader in serving science




One-step vs orkflows

* One-step Technology * Two-step Technology
* RT and PCR are performed in single * RT and PCR are performed in
buffer system two separate reactions

« \ Cost advantaged when

L4 . . .
V One tube, one step interrogating multiple targets

+ \ Reduce chance of cross-contamination « v ¢DNA can be stored and used

..., for further experiments

U « V Best choice if RNA is limiting

< Easy for high throughput workflow U o

« \ Cost effective when few targets/ sample U £ + X Multiple steps, longer time to

analyzed . result
o+ \ Uses gene-specific primers U -
! * X cDNA cannot be stored 5
- Te
e |
19 ThermoFisher
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One-step Workflow: Real-time PCR Reactions

Component Volume for ona reaction MNotes
47 TagMan® Fast Virus 1-Step Masier Mix guL =
TanMan® Gene Exprassion Assay (20X) 1uL I you are not using pre-formulated TagMan® Gene

Expression Assays, Aoplied Biosystems recommends
primer concentrations of 400 to 900 nM and a probe
concentration of 100 to 250 nM.

Sampie Variable Use as much sample as nesded, up to e maximum
afowed by the reaction volume.

RT-PCH Grade Water Variable Fill to the total reaction volume.

Tolal volume per reaction 20 L -

4

For sample volumes <30 plL

Runmede | Defautt!
Thermal Step Siage No. of cycles Temperature Time
mn’;’;ﬁm Reverse transcription 1 1 505Gt 5 minutes
RT Inactivation/initial denaturation 2 1 95 °C 20 seconds
Amplification 3 4n 95 °C 3 seconds
B0 °C 30 seconds

! _Us? the Gn%urt run mods for your system and sample block module ithat is, Fast mode on Fast instruments and standard moda on standard
Instrume .

* Reverse transcription works best between 48 °C and 55 °C.

2 ThermoFisher
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One-step Workflow: Master Mixes

. TaqMan® Fast Virus 1-Step Master Mix (PN 4444434)
* 4X master mix to amplify both RNA and DNA

* Formulated to handle common RT-PCR inhibitors found in blood, stool, and other difficult
samples

* Up to triplex (ROX as passive reference)

* TaqPath™ 1-Step Multiplex Master Mix (PN A28526)
* 4X master mix to amplify both RNA and DNA
* Tolerant to common RT-PCR inhibitors
* Manufactured in an ISO 13485 certified facility
* Up to quadruplex (Mustang Purple as passive reference): Only in QS5

n ThermoFisher
T

Two-step Workflow: Real-time PCR Reactions

Reverse Transcription : SuperScript IV VILO Kit (Only 25 min)
e e e
| e | i o
o ey 6 (e Wovwrnetramcribe R | bk w5
(% Snee £ - ::> LI PR -
y =X g | o | it ot
Real-time PCR: . . .
TagMan Chemistry SYBR Chemistry
2x Power SYBR Master Mix  1x 10ul
2x TaqMan Master Mix 1x 10ul F Primer optimized ~ NA
20x Probe/primer Assay Mix ~ 1x Tl R Primer optimized =~ NA
Water NA Water NA
cDNA 5ul cDNA 5ul
@ 20pl 20pl
Standard mod
A e Fast mode SYBR Green:
PCR condition: PCR condition:
50°C, 2min 95 °C, 20 sec - Check Primer Concentration
95 °C, 10 min 95°C, 1 sec ] 40 cycles - Add Melt Curve Program
95 °C, 15 sec ] 40 cycles 60 °C, 20 sec
60 °C, 1min
2 ThermoFisher
SCIENTIFIC
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Two-step Workflow: Master Mixes

Standard & Fast Mode
. TaqMan® Chemistry

* TagMan® Fast Advanced Master Mix
(PN 4444557)

* SYBR® Green Chemistry

* PowerUp™ SYBR® Green Master Mix
(PN A25742)

23

1P ¥ T_& (Relative Quantitation): PCR Efficiency Validation

* 2ug RNA in 20pl RT
* Gene name: C-Mycand GAPDH

* cDNA 4-fold serial dilution: 10pl cDNA + 30pl H,O

1. 1Ix

2. 1/4x

°* 3. 1/16x

° 4. 1/64x

* 5. NTC (duplicate for each sample)

cHEBRABL WM EH

* Prepare a Premix for each gene

¢ Aliquot 15pl of Premix to each well
* Add 5pl of RT product to the well
* Real-time PCR reaction

24
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/alidation

325
3ono
76
_ 250
o
a2
200
75
o
o 6z EERT IR v an
Guarity
Target: GAPDH Slope: -3.506 Y-inter: 27.226 &7—_ 0.909 ET’:; 92.853 -
Tarmet: c-myc Slope: -3.696 Yoiter: 23.82 n7 0.998 Lift: 86.438 ]
90 = Eff% = 110 > AA Ct
Eff% < 90 - Relative standard curve
25 ThermoFisher
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(Relative Quantitation):Comparative Ct Method (*ACt)

Comparison of the c-myc expression level
in T=0, T=12, T=24, T=48 time course study

Reference Sample

time
t=0 t=12 t=24 t=48
total RNA. total RNA. total RNA total RNA l Spectrophotometer measure RNA quantity
\ \
cDNA cDNA cDNA cDNA l Reverse Transcription: Ex. 5 ug RNA/ 50 ul. =100 ng/ul.
C-mye GAPDH C-mye GAPDH C-mye GAPDH C-mye GAPDH l

i i i i i i i i Real Time PCR
Unknown samples( 50 ng): T=0, T=12, T=24, T=48

Ct=30.5 Ct=23.6 Ct=27 Ct=22.6

ThermoFisher
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10 ¥ 2% (Relative Quantitation):Comparative Ct Method (AACt)

step 1: Normalization to endogenous control

Sample: Ct c-Myc — Ct GAPDH = ACt sample

Reference: Ct c-Myc — Ct GAPDH = ACt reference sample
step 2: Normalization to reference sample

ACt sample — ACt reference sample = AACt

step 3: use the formula

A reference sample is a sample to which unknown samples are

Z-AACt

compared (e.g. untreated sample or control).

1 ¥ T & (Relative Quantitation): Comparative Ct Method (AACY)

c-Myc GAPDH AC,  AAC,

T=0 (Reference)

T=12hr
T=24hr

_|
1l
N
(0¢]
-y
=

Relative Quantity of Expression

25 10

24 10

23 11

28 10
Clt=0
[1t=12h
Mt=24h

2 Mt=48h




Single Nucleotide Polymorphisms (SNPs)

* SNPs are singe base changes in genomic DNA

* SNPs in diploid loci commonly have 3 genotypes..

* SNPs may cause diseases, alter metabolisms or act as markers

Homozygous Heterozygous Homozygous

29

TagMan® SNP Genotyping Assay Overview

1. Assay Components and DNA Template
T
o b P s
- pd B A N Aeverse arimer
8
] a
. Db templane |Ga] y
¥ W
o TN T TT MU OTTTTI L
¥ e B
2, Denatured Template and Annealed Assay Components LEGEND
3 f
: Rvorse primer Vo vic dye
Frabs ,w s Froba #@ y
Vi nrr— @ B ® o
— SN '
Forward pramors @ Duenchar
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3. Signal Generation & L DNA Polymerase
&——— Frobe
Forward Y
i
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T L T TR LTI ™ e s pspbarprtrarrs
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Maeh
B Extended Primar 7]
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Allelic Discrimination (SNP) Data

Allelic Discrimination Plot

25

20

Heterozygous GA
Friiees

. fS=ragss

0.5 HOmOZV Qus GG l=le 2 A Pass.Ref | Call
> 3_617.5118. Megative Control (MC)
L

3,?84.585. Megative Control (M)
4, 088 7459 Homozygous 111

o1 03 e 07 08 3,774.144® Homozygous 202

3 4,004 767 Homozygous 111
Sample 12 C_11711420_30 A c WIC-HFGDL . FAM-NF . 0782 15 3,891 B75%® Heterozygous 1/2
Sample 13 C_11711420_30 A c VIC-NFGQ FAM-NF . 0718 1,205 3,942 024® Heterozygous 172
Sample 14 C_11711420.30 .. A c WIC-NFQ. . FAM-NF .. 0315 1.624 3.956.087% Heterozyoous 1/2
Sample 15 C_11711420_30 .. A c VIC-MFQ, . FAM-MF .. 0.7E7 1,528 3.849.214® Heterozygous 112
Sample 168  C__11711420_30 A c VIC-MFQ... FAM-NF... 0.748 1.478 3,793.205® Hotorozygous 1/2
Sample 17 C_11711420_30 . A 6] WIC-MFG.. FAM-NF .. 0.709 1.088 3,820.435% Haterazyoous 1/2
Sample 18 C_ 11711420 30 A C WIC-MFC . FAM-NF . 0.736 1.371 3,945.303® Heterozyoous 1/2
Sample 13 C_11711420_30 A 2 WIC-MFG . FAM-NF . 0.735 1.528 4,026.368% Heterozygous 172
Sample 2 C_11741420_30 . A ] WIC-NFG FAM-NF 054 0,354 3,737.053%® Homozygous 11
Sample 20 C_11711420_30 A £ WIC-MFC FAM-NE 0.8EB 0,37 4,099 857® Homozygous 101
Sample 3 C_171420_ 30 A c WVIC-MFC FAM-NF 0 1B 2251 3,E43 6528 Homozygous 202
Sample 4 C_n7i4z030 A C WVIC-NFQL. FAM-NF .. 0963 0421 3,826 576® Homozygous 11
b Sample & C_M711420_30 A c WIC-HFGL FAM-NF 0705 1418 3,982 397 ® Heterazygous 172
Sample & C_N711420.30 A c WVIC-MFQ. .. FAM-NF .. 0.728 1.386 4,048.287® Heterozygous 1/2

31 Sample 7 C_M711420.30 . A c WIC-MFG . FAM-NF . 0.316 0.333 4,015.545% Homozygous 11
ampic & L 11717420 30 bk [ ACMETD  FAM ME 073 1437 3797 601 Hotoroovoous 107

The world leader in serving science




Pre-Designed TagMan® Assay

ThermoFi: o= 3 Contact St 2
s oo e Smeh A . Q O couxtus Sgain- QuichOrder Y7

\\\ Popular  Appiications & Techniques  Shop All Products  Senvices 8 Support  AboutUs (@) Connect Your Lab

iz
S

Learn about our real-time applications

Gene expression SNP ganotyping MICTORNA anaiyeis How do TagMan
snalysis analyais Aszays work?

http:/ /www.thermofisher.com/tw/en/home/life-science/pcr/ real-time-per/real-time-pcr-assays.html

ThermoFisher
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Pre-Designed TagMan® Assay - SNP

!igalrgr:?fﬁhlecr SHF Ganstyping » Saarch Q @ commivz Sunin-  Guiekorer Y

Search TagMan® Assays and Arrays

p— Bulls &
542005
ANF Genotyping TG0 n aearch

Fliter your resuts

Bssay Alfributes w Species - Gene - Assay Type » (F 8NP Type -

Yiour searct fof rensag

# * et 1 Taghlan® SME Geratyping Assays W Assays 9] | |

Sebwct setlon b4 Change iz far 2l ¥ Sanby -

semel R D G Loestien wr Type Ay Type s

C__11725802_10

Sise: S 300 ms -
Calaa] nur
Gy fars Availabllity Machs & ordar
SNP D i
Irtragmie Price (USE): 27

Check yous price
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Pre-Designed Taql\lan@ Assay — Gene expression

Search TagMan® Assays and Arrays

Filter your results

Assay Atiributes  w  Species - G;""D“ w  Assay Design w () CrossReactivity w
Satet achon ¥ Saivet produen) Changs dye for 2l - Change siaw for si - Son by -
Saisct  Assay D Gane Traeacrity Az Denign Amplicon Langth Prica
02786624 g1 GARD
Hs0Z786624 g G H Oye:  FAMLMGH -
Tar % Human ww S 250 ans -
imporant informatian (0
Avallabitity o
Price (TWD} Contact Us
Erytirspoist or Exprasak - 3
tar . GAPOH: H [Applind’ (More

35

Primer Design: Bioinformatics Evaluations

NCBI (http://www.ncbi.nlm.nih.gov/)
* BLAST: Sequence specificity
* SNPs within sequence (N masked SNPs)

* Repeat Masker (http://www.repeatmasker.org)

* N masked repeat sequence

¢ Custom TagMan® Assay Design Tool

(https://www.thermofisher.com/order/custom-genomic-products/tools/cadt/ )

* Primer Express® 3.0.1

36
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Custom TagMan® Assay Design Tool

Order Custom Assays

TagMan® SNP Genotyping Assays

XSt Was 10 Dnder

Othat Ways to Otder

Reorder Custom Assays

You may seaich Dy Such Gekds as Assay Name, Assay 1D, ssbmisson J9te, et O

https://www.thermofisher.com/order/ custom-genomic-products/tools/cadt/

37

Custom TagMan® Assay Design Tool - TagMan® SNP G

Custom TagMan® Assay Design Tool

Ordes TagMan™ SNP Genotyping Assays

EnterEan Sequance infoemation

o 50 ¥ deicton. Se
ign and peréezmarnce

Openimpent Fiie Leareh Tor Seqernces Hamave Al
0 " s @
Statun Name O Soquance O WP AP SN Name ©
»
M

6 POTTAANRTYy NIG® Y014 125.8¢ SCTE HIOO LoTAATA 1 9F
Vo I @

+ Frter More Sequencen St Sy e

=
SerAuRn | Meshu Stae
s Loy S

38
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Custom TaqMa ssay Design Tool - TagMan® Gene Expression Assays

Custom TagMan® Assay Design Tool

ot Ln e speciee pus Seacces a8 Setriated W

ryem—— .o
I —
Ert Sewrch tor Sequence Informatior
Seoseetid Gaibg s peiamante vy e g
o
———
an e @ Sepmece © N e
x
S AR s s e
P
30 ThermoFisher
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Z_¥ PCR Primers/ Probe3k 3+ #ic %8

Bl pimereress
\ Applied
A\% Biggystems

Primer Expresse

Software
for Real-Time PCR

Version 3.0

(J'
[
5

Instal Prme: Express®
Aboul Prme Express®

©Copyright 2004. Applied Bicsystermns.
All rights reserved.

" ThermoFisher
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Type: | Taghan® MGE Guantification
Parameters: B3 I.lartir
Taghdan® Quantification
Taghdan® MGE Alelic Dizcrimination
T aghan® Allelic Discrimination

Sequence

[l Primer Bxpress 2.0

. Find Primer/Probe

[5] Fie Mame: | FR43 1t

Length Fibp  SelechEn 1 Add D A fl C P

ey L NA file or Copy & Paste

ENAGCCATCA COMCAECCTT ATATACCETE TATHCCMAGE GEZ4ARGCET 50 ~
CAGTEITEIG COTITCCTAL CALCCTGATA TCCTOGTGAL TGHTACCTAT 100
BACAMIARGG TGACATCTA TROTOCONG, GOTHAGUITT TANTCCCART 150
GOGTAGARGG CAAGEROAG CAGATCTCIA AGTTCARGAT CAGCATGGED 2m
TACATAGTAA ATTCTARGEL AGITAGGRIT ACACAGTAAG ATCOTETCAD 25
AEAABAAITC SATAAALARR ACGCASCASS BAACSARGDL AMIIAASCHD 00
WACACAACEG AAAMAAGCAT AHIGATAGEL TOCASANEICT GAbAAGATHET 1
CTCAGIARTT AAGBACGTE GTTAMIITTC CBY 183

o lind Primes & Probes. cick the ' Find Primens/Frobes” bition

42 SCIENTIFIC
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Revene Frimer
CACTTORTRTCAT AGATATTAGTCA
CTACCARCTRATATCL
1 ThermoFisher
SCIENTIFIC

Check Tm of Primers

Fie Edil

L3

Batch Plocses Tod.. CHil+B

Documenk Type: |Tadﬂan° MGE uznifi * | Parameter:

Diefauk

rPrimers and Probes

Fund Frimer

ACTGATCGATCAGCTACGCATC

Few Frimer

TCRATCEATCGATCRATGE

Frebe 1

Frohe 2

Tii

o/ |ZEC| |Lengh
00 Jo Jo_ |

|Tm  [%EC| |Lengh
[ [

45
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SCIENTIFIC

22



SYBR Green Experiment Notes

1. Primer Concentration Optimization

*  Primer final concentration

*  No primer dimer or non-specific product involved
2. PCR Primer Efficiency Validation

*  Serially-diluted sample to generate standard curve for target gene and endogenous
control gene

3. Test with samples that are comparable to real experiment for each gene

47 SCIENTIFIC

O = =spiens O A thaliene * TagMan Gene Expression Assays
SR = B © > 1,300,000 B © K32 Rl ek Fl B A e
O BI T R AT  (3 specis)
[0 & gallus (Chicken) [ O. cuniculus (Rabbit]
S - at\ra nge E Eat::;!: o o TagMan microRINA and primary microRINA Assays
. o TagMan SNP Genotyping Assays
\ %" Same Chemistry * TagMan Copy Number Assays
k =rMillion More SNPs * TagMan Mutation Detection Assays Py
Availaﬂie NOW! 2 ," ¢
ﬂ Eagnkgtay?)‘msg':\:sws = '; '>",_‘/?,

N

* Custom TagMan Assays

Custom TaqMan Assays Service * All-in One tube TagMan-based Assay

nooays Uy WGIIEN
|_‘—!714__ll

\ !
* Primer Express Software

o FBIEE AR ~~7 % R CpF PR primeriE &

: i " ThermoFisher
SCIENTIFIC
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Applied Biosystems QuantStudio™ 3
Real-Time PCR System

The world leader in serving science

QuantStudio™ 3 Rea

Touchscreen (stand-
alone capabilities, PIN-
protected user
accounts, and dye

calibration/RNaseP

functionality) —— USB ports
WiFi adapter

USB port for template

port (optional use)

upload _r = OuantStucko ® )
and data download

— Ethernet port :

RJ45
Mototized b (10/100Mbps)
drawer

(controlled by ‘ wop o ™ Fuse cover
touchscreen) — et

Power port: 100/240

VA
RS232 port (Service ¢

only)

50
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QuantStudio™ 3 Real-Time PCR System: The Basics

* VeriFlex™ Block with 3 programmable zones
* Independent temperature control in each zone (more precise than gradient)
* Can program at will, including multiple zones with same temp

* Great for optimization and also running multiple assays at the same time

60°C 61°C 62°C

5 ThermoFisher
T

Multiplexing Capabilities

e OptiFlex™ System with

Brlght \‘(/hlte L[*;D Peak Color Fitter wavelength (nmIf" | - o i rateq Example custom
. channel Excitation | Emission dyes dyes
* 4-color instrument x1-m1  |Blue 470£15 520+ 15 | FAM"and SYBR® SYT09
- FAM™/SYBR® Green dyes GreZ" m—
_ VIC®/_]OETM dyes x2-m2  |Green 520£10 | 558:12 viC HExJ,Jé][Z],anu
- ROX™ dye x3-m3  |Yellow 550+ 10 587+10 | ABY®, NED":’:and cy®3
- NED™/TAMRA™ dye e
x4-m4 | Orange 580+ 10 623+ 14 JUN® and ROX" Texas Red®

* Factory calibrated

Filters
Wavelength
(nm)
Emission
Spectra
[ =) oy oy -
Dyes ~520 nm ~550 nm ~580 nm ~610 nm
* FAM * JOE * NED * ROX
* SYBR Green «VIC * TAMRA
52 ThermoFisher
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QuantStudio™ 3 Real-Time PCR System: Consumables

For 96-well Fast Block:
& E SR
* MicroAmp® Fast 96-Well Reaction Plate
(0.1ml) -10 plates (P/N 4346907)

* MicroAmp® Optical Adhesive Film - 25 films
(P/N 4360954)

cHREE R
* MicroAmp® Fast 8-Tube Strip (0.1ml) - 125
strips (P/N 4358293)
* MicroAmp® Optical 8-Cap Strip - 300 strips e
(P/N 4323032) e S

VYV VUV UY

K Load at least 16 tubes with tray

3 ThermoFisher
T

Sealing the Plate

1. The flat edge of an applicator is rubbed back-and-forth along the length of the plate with a
significant downward pressure to form a complete seal on top the wells

2. The end of an applicator is rubbed around all the outside edges of the plate with a
significant downward pressure to form a complete seal around the outside wells

" ThermoFisher
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QuantStudio™ 3 Real-Time PCR System: Operation Notes

* Centrifuge samples

* Use a tray for 8-tube strips

* Do not label on the consumables

* This may increase the background signal

* Avoid bubbles when pipetting into each well

Comist Inzonrect
Licjuiet ks &t the » Mot csnlrfugad with shalgh farcs, or
battemof the wall. | » ot centreuged for enough time

Stand-alone, Desktop, or Online

& ThermoFisherCloud

Connected Laptop
with QuantStudio
Design and Analysis
desktop software

Note: You can start an
experiment run only
from the instrument
touchscreen or from
the Desktop Software

USB

Connect to the Design and
Analysis Cloud software
using any device with a
compatible web browser

56
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QuantStudio™ 3 Real- ouch Screen

QuantStudio 3
Open/Close
door
Help
Sign In or
Create a
Local User Settings:
Account - Calibration
- Runs
) - Logs
Connection Load Experiment Open Template Run Last - Ship Prep
type
57 ThermoFisher
SCIENTIFIC

QuantStudio™ 3 Real-Time PCR System: Edit Run Protocol

2013_MyFile

Method

Start run

Full method editing capabilities on the touch
screen, including VeriFlex, Pause, and Melt

58 ThermoFisher
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Monitor Progress During the Run

i | |
T1g1§ Thermal Protoco Live Amplification Curveg
Remaining Status

59 SCIENTIFIC

Options to Upload Data

(4=} Choose Destination Type

O

1. Cloud = Data saved to user’s online account

2. USB = Data saved to attached USB drive

3. Desktop = Data automatically saves back to desktop if
run started from desktop

60 SCIENTIFIC
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QuantStudio™ Design and Analysis Software

* QuantStudio™ Design and Analysis Software supports a variety of analysis
methods, including:
* Absolute Quantitation
* Standard Curve
* Relative Quantitation
* Relative Standard Curve
* Comparative CT (AA CT)
* Melt curve analysis
* Genotyping (including real-time amplification)

* Multiplate GEx analysis available online on the QuantStudio Design and Analysis
Cloud Software (https://www.thermofisher.com/tw/en/home/cloud.html )

61 SCIENTIFIC

QuantStudio™ Design and Analysis Software

Bl fat gaatsi ok bk

Select an option

Mew expesiment Open existing experiment
¥ J
Bt Bt

¢ Similar look and feel as online software
e http://www.thermofisher.com/tw/en/home/technical-resources/software-
downloads/ab-quantstudio-3-and-5-real-time-pcr-system.html

62 SCIENTIFIC
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Properties Method Plate Run Results Export
Experiment Properties O; Save +
KName A0 -10_DGeT40
Barcode
User name
Irestrument Ty pe QuantSdia™ 3 System ~
Block Type 26-Well 9.1-mL Block bt
Experiment type Standard Curve -
Chemiatry TagMant Roagants v
Riinmode Standard ¥
63 ThermoFisher
SCIENTIFIC
Properties Method Flate Run Results Export
Experiment Method
Nolame Couss Advanced Settings
20 | p 105.0°C o VeriflexT™
Hold Stage
ar
50.0°C 1.6°Cls
= 1.6Cls i
16'C/s 0200 &
@ POl
—_—

Stenl

Legends: [8) Data Collaction On

Step2 Stey w®o ©3 % s

Terpavats Gfterwmce betwean adacest rews = 13
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Properties Method Plate Run Results Export

Assign Targets and Samples

Quick Setup Advanced Setup £

Well Attributes 3
Sample w
Target v
Well Comments

Plate Attributes

Select well and type wels:[MoEHo Do
sample names
65 ThermoFisher
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Properties Method Plate Run Resuits Export

Assign Targets and Samples

Quick Setup Advanced Setup < & View
b
= ” 1 z 3
— Targets Add [# Action «~ ——
& | |
o]
Name Raporter Cuencher Commeants Task Duantity B
E W Targetn FAM NFQ-MGB - b 4 c
]
E
— Samples Add [#] Action ~ £
[
Lample Hame Commeants +
H
1 W samplel X

wells: [ o Eo o
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Define and Set Up Standards

Properties Methad Plate Run Results Export

Assign Targets and Samples

‘Zwmnﬂus:u-v |

Sakect Sampli ()
" Eabect Targal =
Quick Setun Aduanced Setup & View v e =
el Al Butas P - —
||
A
2ampk - P =
8
Targat . £
Lo
wiell Cammenis J
’
u
Piate Attribites <
wers MoEodo 94 Ermgey
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Salact a targat
“Model Sngleplex | % «Selpct the target for this standard cuve: Target] | v
Defina the standard curve Standard Curve Preview
* & of Points: {8 (5 Recommendad)
- 1E0
* # of Replicates: [3 (8 Recommended) 1
4E-2 |
* Starting Quantity. | 1.0/ [Enter the higheat or lowest standard quartity for the standerd curve ) BE-3
1.6E-3
= Serial Factor 1.5 ¥ (Selectavalue from 11010 1=}
6 Foimts X 3 Replicates = 16 Required Wella
select and arrange wells for the standards
Arrange standards ine (0 Coumns @ Rows
UseWelis. & Automabcaly Select Wels for Ma Let Me Select Wels
i 2 3 4 c & 7 e a 1] 11 12
R e e i S e e e e e e e P e e i e i = 15 Required Wells / 15 Selected Welis
Al I
| e e e e e e < ALAZABALABAGATABATAICA
B | | T.AMZELBLBR
e e e -
[=
o
E
(7 [ fovly ] [ Cloee |
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Properties Method Plate Run Results Export
Assign SNP Assays and Samples
Quick Setup Advanced Setup & View v
) 1 & a
— SNPs Add [# Action + =
Al |
b=t
Hame NCBI_.. Cont.. Allel_ Rep._. Qu.. Allel_ Re_ Q.. Task B
1 W sve assay 1 Alle.. VIC N.. Alle. F. .. - X [
D
E
= Samples Add [# Action v F
<]
Sample Name comments +
H
B sampled b
well:: oo [@loEo
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Properties Method Plate Run Results Export
Aun Contos [ - R
® -
Amplification Plot e LR I T R S IO 1t
&
[=v=—]
T —
Start Run from touchscreen or desktop
7 ThermoFisher
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Properties Method Plate Run Results Export

Run Control

QuantStudiod 3 Syslem
Run Started at: 01-07-2015 071:59:12 UTC Run Complete at: 01-07-2015 02:32:15 UTC

Post-run summary

Expariment Name DYT2_4Plex Start Time: FHOT-2015 05412 UTE
Stop Time 01-07-2015 02;3215 UTC Run Duration 33 minutes and 2 seconds
Lizer Narme DEFALLT nstrument Name QuantStudio 3 System
Fermware Version 0111 Soltwire Version Na

instrment Serial Number avtoosd Sampie Volume 10

Cover Temperature 105 nstrument Type QuantStudio® 3 System
Block Type 9g-Wall 0.2mL Block

Errare Encountersad

71 ThermoFisher

Properties Method Plate Run Results Export
Result: @ - o -
s e = Toggle between
E YRt iimrs. ) 1 @ e 1.9 plate view and
Amphhe shen rat ' z . . . . . . . » " "

well details

. AP yvpu—" - " "o o» » W
L0 a o & 5
| e © om ﬂ T R rE
.0 a e Ofa o o
w oM W M W M e e e
<0 Q o (]
b » View v Giouply v =
- v L. g -
&0 o 00 B ¢ v o [T A
= TET T 1 ou @ wmc xaz w10 W
LAt~ o W °
2 2
= v 5 c o B 2 a o ar STANA
« m o "z SN, §
"‘-ﬂ o " - q -
" GNEew ; o o WAL STANDA. Ty
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_ e a8 e w " Staoa 1
Frevicas
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Properties Method Plate Run Results Export
Results P A vy tee v
depants Nt Can T I: ® o v
VR T e S e
Malt Curve Plot N

-&éﬁﬁﬁﬁﬁ%ﬁaﬁﬁ
o 0 0l 0 0 0
* il N R 0 0 0
ol il Ol 0 Ol Ol 3l 0 il
- il il il 0l 0 0 il il
* i 0 0 0 0 0 0 Ol 0
o 0 0 Dl 8
-l el il 00l Ol 0l 0
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Properties Method Plate Run Results Export
Resuilts [# Action v | Oy Save v
qgaqahs B ® Bk Exprossion : ® View v ® F
Rﬂ Vs Ta'w L C1 Mean ACT Maan AT 50 AnCr RO RO Min RO May
504 1 25455 447 0103 2653 12578 10,308 152
125 L L] g rmEE
2 et 3 9354 -7 0,068 2 1 0.903 1
T == 4 I s G0 e £ 2530 33
1 e 5 s 147 LR 0.7 1086 181 1
2 L3 3 E:
e — . . & =3 3.508 D061 2790 592 &.041 T4
E 7 0z
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5 e0E1

W a0e oo W00 B a0 EGA0U
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Properties Method Plate Run Results Export

Results
Qa s ﬁ 0Oy E; @ Standard Curve n: & View v
ampdification Plat .
. y staml_ard Curve ) Multicompanent Plot : ]
a6 s S Raw Data Plot : m
£ e 1
e Q¢ Summary -1
25 "'H-\.._‘_\_\_‘ =1
5, ] Standard Curve : i
- Wi i
15 ""-.\_\_‘_‘_H_\ |
0 e 3! i
51 T 8 &= =1
{Eas wwmo moam am S B R R e — o | pio 1 1E2 1E3  1EA
Quzrtiy R B (=] 5] (51
| NIG 1E2 1E2 14
HI £ @ @ gl
Target: KAZ Sope: -3.49 ¥nker: 30362 g% 0.959 EHM: 93450 Ervr: 0.01 e i s e
AL weks [oEsode
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Properties Method Plate Run Results Export
Results @ Action v | O Ssve v
aa s poR!”® Hlializ Discriminaton 7 n : & View v @ g =

Amplification Plat

Ee Multcomgrnart Fot
Allelic Discrimination Plot

Faw Data Plot

D e o o e e e S

‘ I N T T I # nliefic Dicrimination Piot

EERRRERREREEE
Sl i1 111 B
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=iﬁﬁﬁillil%ﬁ%
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=
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Properties Method Plate Run Results Expaort
Export Auta Export Export O; Save
i | — -
Sample Setup [ Raw Diata
File Type CuantStun Amgliication Data [ Multicompanant Data
¥l Results.
Y (=xls) o
= = = Rieagenl
File Edit  Analysis Tools Help
New Experiment y [Pusitenaio Desin & A Browse Customize  Customize what & exported withn cach ilem abave
Open... Ctrl+O  [pren complete Fy
Close Urwty the abave content items it one file
& =plit the abava contant iterms info indvidisal files
Save Ctrl+S
Save As._

Save As Locked Template...
Convert Experiment to Template...

Import Plate Setup...
Send To PowerPoint.
Print__

Print Report...

Exit

v

Gaining

Advantage

ThermoFisher
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Introducing Thermo Fisher Cloud

Propristary & C

The world leader in serving science
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Upload new
SOPs and
protocols

Monitor
global
outbreaks

Share
with labs in
remote areas

Centralize
data with
localized

projects

79

ThermoFisher

SCIENTIFIC

Thermo Fisher Cloud: Dashboard

ThermoFisher
SCIENTIFIC ToeiM :

Recen projects and files

Quick access to Files,

new projects

The front page of Thermo Fisher

Q 9 Comuc:u Quich Order Y3

e isher Cloud (8%

Welcome 1o your dashbaard, Nal-Chen

Applications, and Wit cho your want 1o di?
Instruments
Check the status of
Upload files and create connected

instruments

'FEETFEELRFE

Pepular  Applications & Techniques  Shop All Products  Services & Support  About Us (@ Connect Your Lab

Manage Profile
Switch to Region
Get Notifications

80
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Thermo Fisher Cloud: Files

81

wawnd by Therma Fisher Cloud (%

Manage Data Fies
Files In the projeet

Fiamn merm o

Import your
data from
local or cloud
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Analysis modules

nppbeclicny

e ty Tharne Fisher Cloud

Manage Dols Files

Filss in the proyect

wEr siz Bhan e

Select analysis
module

SC: Standard curve
RQ: Relative Quntification

83

Relative Quantification Analysis Module: Project Overview

Analyze
. . . button
Basic navigation across the top
\
Experiments =3 Targets =3
e oy | oo
Samples = Biagroups finalysis Groups
e - 2| St -~ o
sl Ay S
ThermoFisher

84
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Plate Set Up: Change sample / target layout

No need to go back to instrument softwarel!!

Plates 28

mparative Ot Q56 334.Wad Comparcwe Cf.. D47 J4-Wad Cemparstve Ct..

Well Comparstve C..  VAAT 23441 Cempsrstve C

Edit Platw R

85

Data Review: Quick View of Samples, Targets, Plates

’ Change view between samples, targets, plates

RQ Overview Pate Setup Data Review Analysis Expoj

Targets 3

L1
&

ure

wAN/4

Select a thumbnail and drill down ‘

PN

86
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Data Review: Detailed Amplification Curves

Reviaw target | i | .
pREIL A IO Targets | s — I gy b g il

N ) - L] ] e SxiPen g s, Br Ak s
Display Amplification

Multicomponent
Standard curve

0 A

87

Gene Expression Plots in Analysis Section

RQ Plots
B o e mrpwe sk B eyl
A0 Lot | "1 sunee w2 | | Correlation Plots
Heat Map
Volcano Plots

£ - -_— —_— _ —— —
i e b - el -t

T Turgm T forle Ll g M O = T asgarme C e -1 3 AT g T acw T o Ay T aacs Aar wa e B0 M

= .
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Exporting Data

B ooe smsw s wwe o e e - |

o ’ Must name file first

= ’ .txt or .csv formats

Customize your export

89

Applied Biosystems qPCR Analysis Modules on Thermo Fisher Cloud

A suite of qPCR analysis tools for the entire QuantStudio™ Family:
QuantStudiol, 3, 5, 6, 7, 12K including Open Array format

119
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Real-Time PCR and
Digital PCR wiew fips and fricks when sfarting an experiment, and find frex b
Instruments Support

COMMoN iNsIUment and SoTWarns omors.

resources/technical-reference-library/real-time-digital-PCR-
instruments-support-center.html

s (4 B-weil
¢ freguently

tal PCR ThermoFisher
SCIENTIFIC

On-Line Support Center

Real-Time PCR and Digital PCR Applications Support Center

Applications
Real-Time PCR and Digital PCR 0@ resolrcs forall v
Applications Support Center below fo ablain refs
evendsy gFCH

h e ¢PCH SUDDON Calegones

Real-Time PCR Basics Support
Buppor for e atep of your gPCR experi
reverse Fanscnolion and prmentrobe des
EXDIEESION analyeis.

SNF Genotyping Support mIRNA and pri-miIRNA SupDart
Fad aut haw to design and ron your pr-miaNA and
microRN4 assays

ion Support

o with assayng rare allels muls
o o datarmiring and analy2ing copy technoiegy to determing m
65 OUE fo Qene delelion or dugica

s wsing castICR

Frofein Thermal Shiff

Supoort Digital PLR Support
g High Resolution Meit (HRM) Support Oibtain support o dig
mm vt Titil DROENE varatars analuzing urier dsta T
https://www.thermofisher.com/tw/en/home/technical-

resources/technical-reference-library/real-time-digital-PCR-
------ _ applications-support-center.html

TagMan™ Profein Assay Support AcCcogs in-0epih INfarmarod 0oLt ayas, Dimers, orobes,
-ind infarmation and help soout ana profein-oriein - and quencherd far paur gPGR expenment
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Thank You!

P PR A+ E-mail: Support. TW(@lifetech.com
TR R 3 PRIEE A 0800-251-326

The world leader in serving science
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