g EREUNERAERAS

Genmall Biotechnology Co., Ltd.

CFX Opus

Specialist : 2t (Tim)



‘ Genmall

gPCR Operation Training




Outline




What is Polymerase Chain Reaction ?

DNA A common labotratory technique which 1is used to

“amplify” - copy - small segments of DNA (In Vitro) via

Principles

DNA polymerase and a pair of specific primers .

Elements

Procedure
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DNA DNA

Polymerase

Principles

Procedure
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v' DNA template : A segment of DNA which can be used as a

model for duplication.

DNA

v Primer : Two primers (forward& reverse primer) are used in

each PCR reaction, and they are designed so that they flank the

Principles

target region (region that should be copied).

.
v' DNA polymerase : Synthesizes - builds - two new strands of

DNA, using the original strands as templates.
Procedure
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v" Deoxynucleotide triphosphate (ANTP) : There are four types of dNTP
[dATP ~ dGTP ~dTTP ] in PCR is to expand the growing DNA

strand with the help of DNA polymerase. o

DNA

v Magnesium chloride (MgClz2) : Magnesium ion (Mg?" ) functions as a

cofactor for activity of DNA polymerases by enabling incorporation of

Principles

dNTPs during polymerization.

Elements v' Buffer : Provides a suitable chemical environment for activity of DNA

polymerase. The buffer pH is usually between 8.0 and 9.5 (KKCI) and is often
Procedure stabilized by Tris-HCI, which promotes primer annealing.
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DNA

Principles

Elements

Procedure
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qPCR

Comparison

Principle

Crvalue

DNA binding dye

Hydrolysis probe

BIORAD

Real-Time PCR : divide into two parts : | Real-time| and [PCR |

Real-Time PCR : It is also known as [ quantitative PCR |

Abbreviation : [Real Time RT-PCR | or [qPCR |

Method : Add Tfluorescent DNA biding dye| or [probe| for detection

during DNA amplification (PCR)

Advantage : qPCR is sensitive, specific detection (via fluorescence) and

quantification of nucleic acid targets during PCR cycle (so-called Real time) .
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PCR V.S. qPCR

qPCR
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BIORAD

qPCR

Comparison

Principle

Crvalue

DNA binding dye

Hydrolysis probe
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exponential
plateau
phase

qPCR

Fluorescence

Comparison

Cycle

Fig. 1.1. Amplification plot. Baseline-subtracted fluorescence is shown.

CT Value v" Threshold line (background or baseline) : At the start of the run, when the amount of PCR product is low, this

produces very little fluorescence.

: : v" Exponential phase : Once the amount of PCR product is amplified enough, it will enter the exponential phase. This
DNA binding dye

is when the amount of PCR product doubles for every PCR cycle. [ C; | can be used and be defined as quantitative

marker during this phase.

: v" Non-exponential Plateau phase : Once all of the reagents, such as nucleotides, have been used up in the PCR
Hydrolysis probe P : P
reaction, the amplification will slow and ultimately plateau. This is the region where no more PCR products cannot

IErEMRXRAEIRASE
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BIORAD
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v" Threshold : Basic reaction line of background which is derived from fluorescent reagents.

DNA binding dye
v' Cr (cycle threshold) / Cq (cycle quantification) is defined as the number of cycles

required for the fluorescent signal to cross the threshold (i.e. exceeds background level).

Hydrolysis probe
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DNA binding dye

C; value are inversely proportional to the amount of target nucleic acid

Hydrolysis probe
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DNA binding dye — SYBR Green | BIORAD

qP CR 1 Heat denaturation

T 11 @
I N A

Intercalator
(F ] (7 (Fluorescent substance)

e ©
I I

Comparison

Z Primer annealing

Polymerase o e

Principle

Crvalue

DNA binding dye

Hydrolysis probe quantify amplicon amount during the course of the PCR by tracking

SYBR Green I is a dsDNA binding dye, which can be used to

overall fluorescence emission.
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DNA binding dye — SYBR Green | BIORAD
qPCR

Melt Curve Melt Peak
T T T T 2000 -: T l — T v
COmpariSOﬁ 1500
3 g
E % 1000
Principle 500 {
0 -
Temperature, Celsius Temperature, Celsius

Crvalue

How to confirm the [specificity] of PCR products when performing SYBR Green qPCR experiments?

DNA blndlng dye 1. Method: Use the characteristics of DNA IT'm value to ensure.

2. Analytical method :

® Melt Curve ( The upper left )
@ Melt Peak ( The upper right )

Hydrolysis probe
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Melting Curve - Tm value

Melt Curve Chart : SYBR AmphMCPrimerDimer.opd

qPCR
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S » Melting temperature (T'm)
DNA binding dye
@® The temperature at which one half of the DNA duplex will dissociate to

become single stranded and indicates the duplex stability. o

Principle

Hydrolysis probe @ Depends on nucleotide content ( GC ratio) and length
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Melting Curve - Tm value BIO-RAD

qPCR

Comparison

Principle

CT Value Temperature, Celsius Tm

S » Melting temperature (T'm)
DNA binding dye
@® The temperature at which one half of the DNA duplex will dissociate to

become single stranded and indicates the duplex stability. o

Hydrolysis probe @ Depends on nucleotide content ( GC ratio) and length
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Melting Peak — Tm value
qPCR ]
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Fig. 6. Melt curve profiles. A, a single well-defined peak indicates a single specific product.

< T ‘ 7 al l I e B, two or more peaks indicate poor specificity. A typical primer-dimer (in red) is due to excess final

primer concentrations. Primer-dimers typically amplify in the mid-70°C range. C, two or more peaks
indicate poor specificity. A typical mispriming (in red) is shown.

D » Melting temperature (T'm)
DNA binding dye
@® The temperature at which one half of the DNA duplex will dissociate to

become single stranded and indicates the duplex stability. o

Principle
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Hydrolysis probe @ Depends on nucleotide content ( GC ratio) and length
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qPCR

Comparison

Principle

Crvalue

DNA binding dye

Hydrolysis probe

Melting Peak — Tm value
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qPCR

Comparison

Principle
Crvalue
®
@
DNA binding dye ®

@
Hydrolysis probe

Hydrolysis probe — TagMan probe

Reporter

Reporter Quencher | | Quencher
5,.llllllllllll.a, ‘
TaqMan probe Taq DNA polimerase Amplified target DNA

Structure : Labeled with a fluorescent reporter at the 5' end and a quencher at the 3' end.
Enzyme : The dsDNA-specific 5' - 3' exonuclease activity of Tag

Principle : The reporter is separated from the quencher, resulting in a fluorescence signal that is
proportional to the amount of amplified product in the sample.

Advantages : High specificity and the ability to perform multiplex reactions.
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Hydrolysis probe — TagMan probe

qPCR
+@ Ry i &
Comparison Extension Step
R
1. Strand Displacement Q@ / Taq .
. . 5 ®
Principle L ® -
2. Cleavage L@ Taq
Crvalue e T
. 3. Polymerization 29 ) W™ § ™ o
Complete 5

DNA binding dye & ]
Taq G T " p)-

4. Detection 5
Hydrolysis probe
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Binding dye v.s. Probe

qPCR » SYBR Green I Dye > TagMan Probe
® Singleplex ©®  Multiplex

CompafiSOﬁ @ Non-specific @  Highly Specific
® Binding site : - © haing stte

@  Sensitivity : High (1-10 copies)
: : @  Sensitivity : Middle (10 - 100 copies)

PflﬁClple ' ' . . . ®  Notice : Specific fluorescent probe is
®  Notice : Avoid Primer-dimer formation necessary. (Must be less than 30 bp)
®  Cost: Inexpensive ® Cost: Expensive

Crvalue

A. SYBR Green T
.‘:} ‘t:x' Primer Extension ﬁ i:k

s LW
DNA binding dye 2 R g™ B TR

B. TagMan Probe

Hydrolysis probe < S — i

A A
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Standard Curve

Absolute Qu.

e Linear standard curve : Coefficient of Correlation, R? > 0.980
 PCR Efficiency : > 90 - 110%

 Equation :

Relative Qu.

@® Amplification efficiency, E = 10 -!/slope

ApphCCltiOn @ 94 Efficiency = (E-1) x 100%
e When E <90% : Might be intertered by PCR inhibitors in your

MIQE sample or solution.

o When E > 110% : Might be influenced by pipetting error or primer-

Notice .

ErREMRXRIABIRAE
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Standard Curve

Absolute Qu.

Relative Qu.

Application

1.0 100 1.0E+04 1.0E+06 1.0E+08
Amount[Copies)

Slope: -3.395
Y-Intercept: 4047
| Efficiency: 097 |
| R%2: 0.998 |

MIQE

Notice
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Essential

Absolute Qu.

Relative Qu.
Application
MIQE

Notice

v" [Absolute quantification | is performed by constructing a standard curve for
each gene of the genes of interest (GOI) .

v'Plotting the quantification cycle (Cq) values against log[quantity] of a dilution
series of known GOI amount. (Interpolation)

v'According to the different standard products, it is usually expressed in the form
of common units as follows:

@® Concentration unit : ng/ml ~ ug/ml

@ Measurement unit : ng -~ pg » copy number

v'Note for absolute quantification : The slope of the standard curve and the
correlation coefficient (R?)

@® Slope : 3.0~ -3.6] » (Correspond to PCR efficiency from 90%~110% )
@ Cotrelation coefficient : [R? > 0.980 |

ErREMRXRIABIRAE
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Essential

y=mx+b
y ==3.50x + 37.20; r?2 = 0.999
30 —
Absolute Qu. :
25 —
Sample B
20 ] K K Sample A
Relative Qu. -
_ L | 1 1 | 1 I 1 | 1 1 1 1 1 | 1 | L 1 | 1 1 1 1 | |
2 3 4 5 6 il
. ] 2 log Quantity 3
Application
Sample Replicate Copies
A 1 204,577
A 2 234,115
A 3 172,300
Average 203,664 = 30,917
|\/I IQE B 1 569,789
B 2 563,823
B 3 501,173
Average 574,928 + 14,381

Notice
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» AAC, (Livak) 810 RAD
Essential
Reference Target
Absolute Qu. Tissue #1 (Control): 21 22
Tissue #2 (Test) 20 24
Relative Qu.
AC#1: 2201 =1
Ist Delta
L A Cr #2: 24-70 = 4
Application !
2d Delta AAC;: 1-4 =-3

MIQE

Notice

Fold induction =

2'AACt — 2_(_3) =8

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




Essential

Absolute Qu.

Relative Qu.
Application
MIQE

Notice

Gene Expression

Drug reaction

Tumor marker

Gene regulation (siRNA/miRNA)
Gene therapy

Microarray

GMO detection

© © ® © © ©

Pathogen detection

O]
@
©)

Multiplex detection
Multiple specimen detection

Synchronous analysis : Qualitative /
Quantitative

Drug Safety and Effectiveness
Monitoring

SNP Genotyping Analysis

@  Evaluate the identified position of SNP
@  Use for drug design

©) Genetic disease detection

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




a blusprint for suscessful qPer assay desigw -

_—

N

Essential

Clinical Chemi : 1
611622 (2009) Special Report

Absolute Qu.

The MIQE Guidelines:
]\_/Iinimum _Information for Publication of Quantitative
Real-Time PCR _Experiments

Stephen A. Bustin,'” Vladimir Benes,? Jeremy A. Garson,*># Jan Hellemans,® Jim Huggett,®

R elatl i/ e Qu A Mikael Kubista,”-® Reinhold Mueller,® Tania Nolan,'® Michael W. Pfaffl,'" Gregory L. Shipley,'?

Jo Vandesompele,® and Carl T. Wittwer'314

miqe—

Netherlands

Application

Jim Huggett UK

MIQE

Michael Pfaffl

Notice
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Essential

Absolute Qu.

Relative Qu.
Application
MIQE

Notice

RNA Extraction

Sample extraction method
Preservation method and time

Thaw and homogenization procedure
Total RNA extraction procedure

Experiment Design

Sample Treatment

Control and treatment groups
Experiment conditions

Target genes implicated
Potential reference genes
Size of biological replicates
Primers &probes design

Data Analysis

Efficiency correction
Multiple reference genes
Inter-run-calibration
Error propagation
Statistics test

RNA Analysis
+  Purity
+ Integrity
+ Inhibitor

i |||I"||“n
L G

|
= g

obase

Reverse Transcription

Prime strategy

RNA: cDNA ratio

Proper reverse transcriptase
Reproducibility

Dynamic range

Quantification RT-gPCR

Assay Optimization
Reference genes selection and validation

Testing layout (sample vs. gene maximization)
Inter-Run-Calibrator

ErREMRXRIABIRAE
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BizEE EEH B

EXPERIMENTAL DESIGN

Definition of experimental and control

groups

Number within each group E

FOREBRREHAHR] - BRA
D BURSTHERZS

Assay carried out by core lab or
investigator's lab?

Acknowledgement of authors'
contributions

1
T S

Description E
Volume/mass of sample processed D
Microdissection or macrodissection E FOME A A TR (B AH SRR,
Processing procedure E 4Hif) ~ KHREE(E) - EREE
If frozen - how and how quickly? E FRE DR EN5SERR) ~ 7
If fixed - with what, how quickly? E FHRUECORE)
Sample storage conditions and E
duration (especially for FFPE samples)

Genmall Biotechnology Co., Ltd.

G ERTUNEBARRAS

MIQE guideline

2 3

NUCLEIC ACID EXTRACTION

REVERSE TRANSCRIPTION

Procedure and/or instrumentation E PRAREHAY T A SRS
Name of kit and details of any . AL Kit fy-a g/ AsR /45
modifications 5

oo EEHRSNAIETEA -
Source of additional reagents used D 5 B R
#oicE DNase (for RNA &
Details of DNase or RNase treatment E E%)or RNase (for DNA &
5 HIREL
. DA AR T B #%HY RNA
Contamination assessment (DNA or s -
RNA) E BAHELT qPCR > HERRE
EEEY

Nucleic acid quantification E % E = RS Rs B/
Instrument and method E J77% » 0D260/0D280 L1
Purity (A260/A280) D =0
Yield D TR E

RNA integrity method/instrument E W22 RNA /E:

RIN/RQI or Cq of 3' and 5' transcripts E K RIN/RQI 1H ! - FEEHE
Electrophoresis traces D 8 RNA ZEREFLURHE
Inhibition testing (Cq dilutions, spike E BaREEAIIHYEGK
or other) JE)*

Complete reaction conditions E RO 7 B 7 PR
Amount of RNA and reaction
E RNA SHf7 FERSHE
volume
Priming oligonucleotide (if usin )
Blaligpmc buioa isng E | Primer BE(RIDRIRRE
GSP) and concentration
Reverse transcriptase and :
. E RSk R RIREE
concentration
Temperature and time E 55 /RF ] /ey cle B
Manufacturer of reagents and
. D SRR,
catalogue numbers
Cqs with and without RT D RT AATHIEL
Storage conditions of cDNA D sLERIRIF IR

Ek AR - https://ntuhmce.ntuh.gov.tw/epaper-25th.htm



L MIQE guideline

b

5 6

qPCR OLIGONUCLEOTIDES
5 Pri E Evidence of optimisation (from 7 EAFAHIEK annealing JEE
rimer sequences aaisls) -
qPCR TARGET INFORMATION RTPrimerDB Identification Number D Specificity (gel, sequence, melt, or . e
. . A = Probe sequences D3 . digest)
If multiplex, efficiency and LOD of E RE—-AERZEREE T e Primer =%, Probe SRR For SYBR Green I, Cq of the NTC E B NIC PHAEY
each assay. AR EZEE oca' 1on an IGERaalany E H ~ &S ~ di{bHES Standard curves with slope and y- o
Sequence accession number E modifications intercept 5 PRI
. - Manufacturer of oligonucleotides D PCR efficiency calculated from slope E BRI ;EE%}E
Location of amplicon D 5 e B PCR B - slEfEEER
. . onlidence interval 1or S
Amplicon length E Purification method D R W D FAIBEZEAE 2 DA K 12
In silico specificity screen (BLAST, E 12 of standard curve E
etc) Linear dynamic range E R S 1
> (& iati t 1 limi E i s
Pseudogenes, retropseudogenes or e > —_— e AR
other homologs? N BF5Y - L3 - — 488 ranee N D Cq BRI EEHER
. 5387 ~ Primer ¥ FEA exon qPCR PROTOCOL = — : LOD &R
Sequence alignment D oricr 2o N = Evidence for limit of detection E
- fir BE&EH 1 : diti Rl e & PCR HERFERE If multiplex, efficiency and LOD of RE—AEBSERES
Secondary structure analysis of Complete reaction conditions E E
D ﬁ: each assay. SRR R
amplicon Reaction volume and amount of VALYSIS
: - T DATA ANALYSIS
Location of each primer by exon or E ¢DNA/DNA E cDNA BE R gPCR analysis program (source, E SRR/ T ERAE) - 57
intron (if applicable) : version) #iJ57% (threshold =%
What spli jant t ted? E Primer, (p robe), Mg++ and dNTP E Cq method determination E regression) DA Kz FOAE A%
at splice variants are targeted? concentrations Outlier identification and disposition E HFN A E
Polymerase identity and E Results of NTCs E NTC ZHEHEEHEY)
. " = Justification of number and choice of Reference gene Ay H A58
concentration Primer ~ 817 A2E - X R — E p
Buffer/kit identity and manufacturer E CERAE - SERLHE - Description of normalisation method E RO LT 74
Exact chemical constitution of the D HAANMYE Nu;“be‘ B GGG sn e MRl D 2N 4
replicates
buffer
Number and stage (RT or qPCR) of H A4y
" E
Additives (SYBR Green I, technical replicates i n &
DMSO. etc ) E Repeatability (intra-assay variation) E
— ’tu . £ plates/tub d Reproducibility (inter-assay variation, b
anufacturer of plate es an . %CV) stEEEN - FEE
D ST (B R A 25 - 8
catalog number =D o Power analysis D ~ (R RS T A
Complete themocycling parameters E ﬁﬁﬁﬁf’—?@ﬁfﬁ /B%‘»ﬁsﬁ /cycles) S'tatl.s:cal methods for result £ ~ GEEtEREs (R4
; ; = significance
/’_\ IE E E qm TSI ii ﬂ n "_\ ﬁ BF ~ =l Reaction setup (manual/robotic) D R e Software (source, version) E
@ .l I X 11 x40 Manufacturer of qQPCR instrument E e ey i Cq or raw data submission using 5 LA RDML #2=CHR AL A%
~/=~Genmall Biotechnology Co., Ltd. RDML 8



Essential

Biological Replicates Technical Replicates

Gene of Interest

Reference Gene

00
©0-
©0-
©0-
00"
00
00
00"
00

AbSOlU.te QU_ Experiment

Gene of Interest

Control
Reference Gene

Relative Qu.

Gene of Interest

Reference Gene

Application

Fig. 6. Experimental replicates. All experiments should be designed
with a combination of biological and technical replicates. This illustrates a
simple experiment with triplicate biological samples from control (*) and
treatment/experimental (M) conditions. For each biological sample, three

| \/ I IQ I ( , technical replicates are recommended for the gene of interest as well as for
the reference gene(s). This results in a total of at least 36 samples plus the

duplicate NTC (M) for a total of >40 wells.

Notice

ErREMRXRIABIRAE
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Common [PCR inhibitor |

Bile salts Cholic acid Cell lysates MEM+FBS
Deoxycholic acid PBS
Polysaccharides quélgalacturonic Trypsin
aci
hydrochloride preparation NaCl
Algae ini i
g Alginic acid EtOH
. Clay Montmorillonite e
R 61(1 tlve Qu . Blood Heparin
_ TRIzol
Hematin
InstaGene Matrix
EDTA :
Miscellaneous Green tea
. . Serum
App 11 cd tl on Soll Humic acid Chocolate
Textile Indigo s
Wine Tannic acid SbS
Plants Cellulose DMSO
|\/| IQE Pectin (for fiber DTT
control) -
— : Body fluids Spermidine
Hair, tissues Melanin
Urea
Bones, teeth CaCIg
NOtlce *Red : From [sample |
# Green : From [reagent / solution | [ErEMfIXRINERAE
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Amplicon BIORAD

Essential
1.  Recommended length : 75 - 200bp

2. Regional structure : Should be free of strong secondaty structures .

Absolute Qu.

3.  Repeats : Prevent quadruple repeats of G or C appear in designed region.

: 4. CG % : 40 - 60%
Relative Qu. ’ i

Application

MIQE

Primer

. . P,
N otice Genomic or Template DNA Gene-specific Primer PCR Amplification

ErREMRXRIABIRAE
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Primer design BIORAD

Essential
1. Recommended length : 18 - 25bp

2. Regional structure : Should be free of strong secondary structures and self-

Absolute Qu.

complementarity [ Primer-dimer |

3. Repeats : Prevent triple repeats of G or C appear in designed region.

Relative Qu.  CSAUTaTy

5. Tm value : 50 - 65°C > Formula : Tm=4C(G+C)+2C(A+T)

Application
’ i S Tagq DNA polymerase

4

MIQE

ErREMRXRIABIRAE
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(PCR - Z& %

Essential

CFX Manager Software

Ampiication

(q)PCR Reagents

Absolute Qu.

Relative Qu.

Application

MIQE

| Autom;tion options
Notice

ErREMRXRIABIRAE
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System Overview - Front View

Device Boot

Retractable lid

Consumables Reaction block

LED status bar

Touch screen display

Air intake vents

Software

USB port

Optics

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



System Overview - Back View

Appearance

Device Boot
Cooling vents

Consumables Fuses

USB Type A ports

Power switch USB Type B port

Power input

Ethernet port

Software

Optics

ErREMRXRIABIRAE
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Appearance

Consumables

Software

Optics

Touch Screen Overview - Open lid

Instrument
details

Primary activity
menu

Connectivity

B

Opus00001

Instrument Stat

Serial Number:

us: Running

OPUS0001

Open Lid

Log in / out

Open/close lid

ErREMRXRIABIRAE
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Appearance

Consumables

Software

Optics

Creating a Protocol

Instrument
details

Primary activity
menu

Connectivity

B

Opus00001
Instrument Status: Running

Serial Number: OPUS0001

Open Lid

Log in / out

Open/close lid

ErREMRXRIABIRAE
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Moditying the Settings in a Protocol Step

7\ New Protocol
Appearance LnJ ki kil
Name:NNew Protocol “ I Volume: ‘ 30 | pII Lid Temp: | 105 | 5 &

Consumables

Software

Optics

{ Insert Remove J Options J

.
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Moditying the Settings in a Protocol Step

7\ New Protocol CarIN
Appearance LnJ e &
Name: ‘New Protocol Volume: ‘ 30 |pl  Lid Temp: | 105 l 5 &

95°cJ {95°c}

Consumables

S ft GOTO
O Ware < Step 2 ‘
P2
3:00 0:10 0:30 39 X

Optics

{ Insert Remove { Options J
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Moditying the Settings in a Protocol Step

Appearance ‘
Insert Step 4
Consumables [Temperature J L Gradient ) [ Melt Curve J

Plate Read

=] (o

Optics L 4
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Changing Target Gradient and Ramp Rate

7\ New Protocol CarIN
Appearance LnJ e &
Name: ‘New Protocol Volume: ‘ 30 |pl  Lid Temp: | 105 l 5 &

95°cJ {95°c}

Consumables

S ft GOTO
O Ware < Step 2 ‘
P2
3:00 0:10 0:30 39 X

Optics

{ Insert Remove Options
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Changing Target Gradient and Ramp Rate

Appearqnce Step Options b 4
e = Gradient (*Cy:[]
cviCce boot
Time: 3:00 HH:MM:SS

Consumables ‘ Ramp Rate: REERNC ‘

Increment: °C/cycle [J*
SOftWCl]f ¢ Extend: s/cyce ©F

I Beep: [ a» I
OptiCS I Plate Read:[ ] I |
’ OK
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Adding or Removing a Temperature Gradient

Appear ance Step Options b,
] Temperature: Gradient (°C):‘ A
Device Boot i
Time: 3:00 HH:MM:SS .
:
Consumables Ramp Rate:| s T o IEEE
Increment: °C/cycle @* E 97.1
F 96.2
Software Extend: s/cyce @° Je—
Beep:| o ’
Plate Read: [ |
Optics ‘ = ’
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Saving a Protocol

7\ New Protocol CarIN
Appearance LnJ e &
Name: ‘New Protocol Volume: ‘ 30 |pl  Lid Temp: | 105 l 5 &

95°cJ {95°c}

Consumables

S ft GOTO
O Ware < Step 2 ‘
P2
3:00 0:10 0:30 39 X

Optics

{ Insert Remove Options J
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Appearance

Consumables

Software

Optics

Saving a Protocol

Save As

Protocol Name: |3AMPMelt_CarlN

Folder Location: [~] My Files

=

‘ | Save I \

Select Location

X

Location

&

I | ] HC3 Verification

[ Long Runs

D Short Protocols
Public

 use

Q Network

=N

==
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Run Setup

7\ New Protocol CarIN
Appearance LnJ e &
Name: ‘New Protocol Volume: ‘ 30 |pl  Lid Temp: | 105 l 5 &

95°cJ {95°c}

Consumables

S ft GOTO
O Ware < Step 2 ‘
P2
3:00 0:10 0:30 39 X

Optics

{ Insert Remove J{ Options J
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Run Setup - Start Run

< Back Run Setup CARLN
Appearance
Name: 3AMPMelt_CarlN Volume:| 30 |l Lid Temp:| 105 |°C
Device Boot Scan Mode: @ SYBR/FAM O All Channels O FRET
Plate ID:

Consumables

Run File Name: [3AMPMelt_CarlN_20191117_131432_OPUS0001_CARLN

Software ‘ Save Location: [[= CARLN\..\CarIN

Notification: [ «f§» E K@ cnavar@celitech.com

Optics

]

Open Lid
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Touch Screen Overview - Proceeding BIORAD

< Back Run In-Progress: 3AMPMelt_CarlN CARLN
Appearance

Consumables

Remaining: 00:19:29

4 5

55.0°Cfor 0:13

Step: 3 of 7

Repeat: 2 of 4

Sample: 55.0°C

Lid: 105°C

Time Remammg View Curves Open le Pause Run Sklp Step Stop Run

ErREMRXRIABIRAE
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Software

Optics




Touch Screen Overview - File

Appearance
. L :
Device Boot og in / out
Instrument Opus00001
details H Instrument Status: Running OpCﬁ/ClOSC lid
COI]SU.II]O.bl@S Seriol Number: OPUS0001 Open Lid
Primary activity
menu
Software
Connectivity

Optics

ErREMRXRIABIRAE
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The File Browser Screen

Appearance
Sub-directory location Create Folder
D evl ce B 00t File Browser CarlN
< i (Fiarsatdient_ZOZOOZOZ_KauaiOI
Run File

aa Fast Gradient_20200202_Kauai0O1
) Public Completed: 2/2/2020 8:55:28 PM
Scan Mode: All Channels
Method: CALC

Lid Temperature: 105 °C

Consumables

Directories [1 () uss

@ BRio

(D Network

Fast Gradient
PRO

Software

File options

Optics

ErREMRXRIABIRAE
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Extracting and Editing a Protocol from a Run

< Back Run Setup CARLN

Name: 3AMPMelt_CarlN Volume: ul Lid Temp: °C

Appearance

Scan Mode: @ SYBR/FAM O All Channels O FRET

Plate ID: | |

D . B t Run File Name: |3AMPMeIt_CarIN_20191 117_131432_OPUS0001_CARLN |
Save Location: B CARLN\..\CarIN

Notification: [ «f» [ K@ cnavar@celtech.com

N @

 Open Lid Run

Consumables

Run In-Progress: 3AMPMelt_CarlN

Remaining: 00:19:29

5

55.0°C for 0:13

Software

Step: 3 of 7

4
72°C
/ Repeat: 2 of 4

Sample: 55.0°C

Optics

Lid: 105°C

e

. . EIEAEar-s
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Consumables - Specification

N

% =~ A Low Profile tube (LP)
App SOUEOIIEE = ‘ —E v ::2 ':tIG.G mm
A — = 061-0.65 inch

gﬁr)ii S f — = T 0
‘TT‘ [T ‘ ( ‘ | Well Color Effect on Signal Strength

Device Boot o

B 2% .
S
8 200
Consumables 5
& 150 I
- 2 1w
Low — Profile Only !! ‘ g
&, 0.50 I

Software

'

0.00

High-Profile

Optics

|||||||||‘|||||||||‘|m]nng

>
o
15.6-16.6 mm
- - L
20.9-21.8 mm

22.5-24.0 mm
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Appearance

Device Boot

Consumables

Software

Optics

Notice for usage

S
/N
AN AN N\

o

oS ¢ n Ve Vo Vol
y

.0 @ @
=
g4

at at 2wy

- A A A A

B e N AN

gV YO O @
)
LA AA

L

Tube strip for
balance
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Appearance

BIO RAD CFX Maestro

Device Boot

Consumables

Protocol Plate Start Run

[FE TN T o )™ g team (5 ot D i D S5
5 proe—
ke
—~ . [ Prascst —
P [T Flds: ok P56 wel_SYER Onky 544
Py & o
[T ety
L Qi 3 R STER o
B R o 01600 55 ol STER AN o) P O i
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TP T PO LT sy o o o P =17, ]
i e ™ Fion S Vlen )
oo o [ [ o | o o e [ i
r o [ o e [ | o e | o | o | g
{ uk [ [ u [ oo o o |
’v‘ vk fl ook ok ff ok ok f ook f vk ff ook | ook Jous f| ook f ou
/ | o [ o || o | o | o | o [ | o | o | o [ / "\
ek fl vk wk oo | oo |k ouk o oo | o ook =
@] 2 omis
= = S [ S (@)oo ]
wk [ o [ o [ o [ | | o o o o » n
1o e drecedshor L2 seconds ey e S S >
o Gauaed o Tovcondh U 1852 £ o it denctnd e 120 ecnd Unadnn | 1682 £59

Optics
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Appearance

Device Boot

Consumables

Optics

Operation setting - Overview

Fia  Seltings Tools

&8 |iset 2ep [Wter v | Sample vohme 5 |ul | £t Run Time 01:33:00 | 2

:

1 %50 C e300
2 %50 C tx010
3 %0 Cix(C20
+ Plate Read
4 GOTO0 2 _’iB more benes
o ~ . Cx

|

R0 05
END
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ptical design for detection

Appearance

LEDs

> -

Device Boot

AT

=

Filters Photodiodes

Consumables

Software
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Appearance

Device Boot

Consumables

Software

Optical design for detection

—@
W

Filter m———

‘ _g-ﬂ‘qﬁﬂ"

IYYY

Y/

s

n’
A4

Filter

Detector

Signal 3000

Q705
Cy5
TxRed
Hex Fluorophore
L 7

Channel 4

Vertical light path : [Rox dye| calibration is
unnecessary

Fluorescence : [high strength / specificity |

| Competitor |

Light source : LEDs with long lifespan, allowing
you to use them right away

ErREMRXRIABIRAE
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Appearance

Device Boot

Consumables

Software

Optics

Optical application - Dye

Channel

Excitation (nm)

Detection (nm)

/ Wave band

i i Channel1 Channel2  Channel 3
Excitation 450-490  515-535 560-590
Reporter dye: FAM HEX Texas Red

1.00

Channel 4 Channel 5
620-650 672-684
Cy5 Quasar 705

0.90
0.80
0.70
0.60 —
0.50 —
0.40 —
0.30
0.20 —
0.10
0.00

Normalized absorbance

T T T T T
425 450 500 550 600 650 700
Wavelength, nm

i Channel 1 Channel 2
Detection 510-530 560-580 610-650
Reporter dye: FAM HEX Texas Red

1.00

T
750 775

Channel 3  Channel 4 Channel 5
675-600 705-730
Cy5 Quasar 705

0.90 +
0.80 —
0.70 —
0.60 —
0.50 —
0.40 —
0.30 —
0.20 —
0.10
0.00

Normalized absorbance

T T T T
425 450 500 550 600 650 700
Wavelength, nm

Calibrated Fluorophores

I
750 775

1 450-490 515-530 FAM™ SYBR Greem |I™, EvaGreen™
2 515-535 560-580 IVIC®, HEX™ 6 TET™, Cal Gold 540™
3 560-590 610-650 ROX™ Texas Red®, Cal Red 610™
4 620-650 675-690 - Cy5, Quasar 670™

5 672-684 705-730 Quasar 705™

6 450-490 560-580 lAccommodatesl FRET Chemistry I
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BIORAD

/

N A A A 4

N v N )

N
)

-
N

P Y O & &7
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\

(

M\

-~

Y, /_\ ) W

V - - 2
n Ve Vo Vel

‘\,\‘/\/\/\/ N 4

Ay A, A

o T e\ J~ y ¢ /\

r B St St

XX Uniform / Rapid heating

A

( v i
o (/ . Max ramp rate 5°C |/ sec

= )

NN AL A y - y_ |
TS O /\/\/\/
- o o Vo /\ /\
Ve UaW oV U 9.V,
: - e e Ve Vo W
¢« WenpW & 2 20 2@

A

—

|
e Ve Ve Ve Ve Wa

i
Temp Accuracy + 0.2°C
Temp Uniformity + 0.3°C
. Mass-reduced sambple block Accurate temperature control
Gradient P

Uniformity f

Application

Supreme [ uniformity | in any position




Blocks

Gradient

Application

Fle  Settings Tools

‘@ ‘Insertsksn |samnreva\ums B u ‘Est‘ Run Time 01:51:00 ‘ ?

Graphical interface : friendly
operation and setting

I Peltier Thermal System I

=2]
(=]

Temperature (°C)
[+
[+

50 -
i 454
40 T T T - Pr— - 2
0 20 40 60 80 100 120 140 160 180
Time (s)
1
Same starting point / Reaction is accurate




Blocks

Gradient

Application

Temperature (°C)

45 4

40

20

40

60

80

100
Time (s)

120 140

RIERE

160

180

200

Assay

BIORAD

Annealing temperature, °C
50.0 50.9 525 55.0 579 60.4 62.0 63.0

Optimization of an assay results in better yields

and specificity. Results show that assays A and B
can be run at an annealing temperature of 57.9°C
on the same plate. Higher temperatures result in a
reduced vyield in assay A while lower temperatures

result in nonspecific products in assay B. M,

markers.
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