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Troubleshooting and FAQ

* Pre-PCR
* Primer design: bioinformatics
« Sample Preparation
* Post-PCR
» Software
» Operations
* Instrument
* Reagents and Consumables




Troubleshooting and FAQ

* Pre-PCR

* Primer design: bioinformatics evaluations
» Quality of sequence
* RepeatMasker (http://www.repeatmasker.org)
« BLAST in NCBI (http://www.ncbi.nim.nih.gov/BLAST/)
* Design tools

— Custom TagMan® Assay Design Tool
(https://www.thermofisher.com/order/custom-genomic-products/tools/cadt/ )

— Primer Express® 3.0.1
« Sample Preparation
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Troubleshooting and FAQ

* Pre-PCR
* Primer design: bioinformatics

« Sample Preparation
 Purity of DNA/RNA
* Quantity of DNA/RNA
* Reverse Transcription for RNA




Protein Contamination Affecting A260/280

| ® A260/280 Ratio I

A260/280 Ratio versus % Protein in Raji RNA
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PCR Inhibitors

Sample related:
Heparin > 0.15 mg/ml
Hemoglobin > 1 mg/ml

Melanin, humidic acids,
chlorophyll, polysaccharides

PCR additives:
DTT >1mM
DMSO >5%
EDTA >50 mM

Mercaptoethanol

Extraction related:

SDS > 0.01% (w/v)
Phenol > 0.2% (v/Iv)
Ethanol > 1%

Sod. acetate >5mM
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Troubleshooting and FAQ

* Pre-PCR
* Primer design: bioinformatics
« Sample Preparation

* Post-PCR
» Software
» Operations
* Instrument
« Reagents and Consumables




Troubleshooting and FAQ: Error Messages

« “Java.lang.lllegalArgumentException: One of the raw spectra is null”
* lllegal characters (e.g. ~)
* Double-clicking “Start Run” button

* Interrupting analysis or saving process (e.g. closing experiment or unplugging
USB before process completes)

 “Cannot calculate pure dye matrix”
* Run file has lost raw data (e.g. run was aborted)

* “Analysis failed due to GExSession doesn't exist in context”
 Data collection was turned off during cycling stage




Run Method: Data Collection

StepOne™ Software v2.3
File Edit Instrument Analysis Tools Help

Mew Experiment = [ Open... = Save - .j Close | 47

» Expenment: Unfitled 1 Type: Comparative Ct (AACT) Reagents: SYBR® Green Reagenis @

Run Method
a Review the reaction volume and the thermal profile for the default run method. If needed, edit the default run method or select a run method from the library.
Graphical View T Tabular View ]
Reaction Volume Per Well WL
| Add Stage ¥ | Add Step ¥ | || Collect Data ¥ | || Open Run Method | Save Run Method .. | Revertto Defaults
Holding Stage Cycling Stage Melt Curve Stage e
Number of Cycles: M () Continuous (%) Step and Hold
[] Enable AutoDelta
Starting Cycle: [ |
100 —
75 —|
50 —|
25 —|
i
o —|< >
Legend
{ Data Collection On Data Collection Of A AutoDelta On A AutoDelta Off
ThermoFisher
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Troubleshooting and FAQ: “Weird” Amplification Plots

- BaselinezX & N

i

NN

AN
\

NN N

AN
N

/

AN

AN\NAN
Q5N

NN
!

203 4 8 6 7T & 9101 19 001 22 23 M 25 16 27 28 29 30 M 3233 WM

134567 89

W

\ A

LA

Y

=T

—

13 1415 16 17 18

A 2 1 Y T A .



BaselineA{E A

Ehvs Cycle
" NEEERERRER
148 — Before baseline subtraction 7 2/ {/
RN 17
1.30 '
1.2|:| | |
Delta Fnws Cycle
- IRRRRRER
T After baseline subtracti
ARN er baseline subtraction
010

12



=& baseline
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» StepOne™ Software v2.3

File Edit Instrument Analysis Tools Help

New Experiment - 25 Open.. [ Save ~ =] Close J._—I Send Experiment to Instrument. . '—? Download Experiment from Instrument . | &#® Export.. - £} Print Report .

Experiment Menu « | Experiment: 96-Well Comparativ.. Type: Comparative Ct (AACT) Reagents: TagMan® Reagenis Analyze ] 3;

View Plate Layou‘r] View Well Table ]

Plot Settings ? Select Wells With: |- Selectltem - ~
-~
Plot Type:|ARn vs Cycle | Graph Type: -Log w | Plot Color - - -
- ElShowin wells v | [F] view Legend e
o
5 0 B iy | = 1 2 g 4 5 B 7 a 9
Amplification Plot £ L alpg K E N
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0.001 % \/ : 5T . E
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: 0.0001
#] Multiple Plois View 204 8 8w  o®m oM @ e
Options ] e
Target: Threshold: J
H
Show. [#] Threshold — [] Baseline Start: Well B Target s Baseline End: Well [ Target 4.
wells: [I] 36 Unknown []] 12 Negative Control A48 Empty
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3n4e] IE fE F B E% & baseline?
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3n4e] IE fE F B E% & baseline?

Amplification Plot '

Plot Settings

| ¥

Flot Type: |[ARN vs Cycle % | Graph Type: |Linear | Plot Color: [Well L

e e e o Fy
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- Dptions
Target BCLZ2 » | Threshold: [ ] Auto |0.564853 [ ] Auto Baseline

Shiow: Threshold — |v| Baseline Start Well B Target <. Baseline End: Well [l Target 4~
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3n4e] IE fE F B E% & baseline?

. Tools Help

... = Save -~ 5 Close

Expernment: 96-Well Comparativ... Type: Comparative Ct1 (AACT)

Amplification Plot < | View Plate Layout | View Well Table

%, Analysis Settings for 96-Well Comparative CT Example 3]

Ct Settings T Flag Settings T Relative Quantitation Settings T Advanced Settings ]

SE

|

Review analysis seftings for the wells in this experiment. To use different settings, select the well(s) from the table, deselect "Use C1 Settings Defined
for the Target,” then change the settings that are displayed. 10 11 12

8 g
Select a Well and Target Baseline Settings for Well B1, HPRT1 Crln Crlin

Well Target Baseline Baseline Start  Baseline End . Baseline Setlings to Use: [] Use CT Seftings Defined for Target ﬁ":_ ﬁ?—ﬁﬁﬁ
B1 HPRT1 Manual 3 17 ) [] Automatic Baseline bl -l
- om | m= 0= E N
B2 HPRT1 AUTO 3 17 Baseline Start Cycle: End Cycle: —_
B3 HPRT1 AUTO a 17 ;m__f— ;m_f—“““
B4 CDKN1B AUTO 3 17
ES CDKN1B ALTO 2 17
E6 CDKN1B ALTO 2 17
E7 BCL2 ALTO 2 19 — L
B8 BCL2 ALTO a 19
B9 BECL2 AUTO 2 19
E10 PGK1 AUTO k] 15 3 48 Empty
£ | Samples Used: 3 Targets Used: 4
| Revert to Default Analysis Settings | Apply Analysis Settings | ﬂ]
ThermoFisher
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Troubleshooting and FAQ

* Pre-PCR
* Primer design: bioinformatics
« Sample Preparation

* Post-PCR
» Software
« Operations
* Instrument

* Reagents and Consumables
» High standard deviations in replicates
« Amplification in NTC
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Troubleshooting: High Standard Deviations in Replicates

- INERRE (B EE Rpipettingf2 & E 450l)
- REBABIKRTESES

- {E¥2 B (low copy) FI#x Fh: Poisson distribution

9 molecules in 30 uL

A5 S 749 20 6 53 O B3 etemplates i 1 %47 % 852
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Passive Reference: ROX™ Dye

- MERFRESZERLEEN—EE? Replicate 1 Replicate 2
* Reaction2 & 3E 77 iR — t

FAM™ dye

Fluorescence

- ®a

* Pipetting :RZ&
« Condensation
 Plastic consumables Rn Reporter

ROX™ dye :IRn
Rn I:

Fluorescence

ROX™ dye
I

Passive Reference

- ROX™ dye normalizes for non-PCR related fluorescence variations (volume,
sample...) DiRE EEH

* Only the ROX dye can dynamically correct for fluorescence fluctuations
during the PCR reaction

* It is impossible to apply the Ct-calling algorithm of software to correct any
variables listed above during data analysis

* An excellent troubleshooting tool

20



ROX™ Dye Normalization

£, StepOne™ Software v2.3

File Edit Instrument Analysis Tools Help

 Normalization to

Mew Experiment = 5 Open.. [d Save - =) Close ;5_‘| Send Experiment to Instrument... '—?‘J Download Experiment frol

ROX™ dye is performed
automatically by SO
software

- Some non-AB PCR
master mixes do not
contain ROX™ dye; if
these are used, the
passive reference option
should be turned off prior

Experiment Properiies

Plaie Setup

Run Method
Reaciion Setup

Expenment Menu <« | Experiment: 96 Well Comparative C___

Type: Comparative Ct (AA

Define Targets and Samples I Assign Targets and Samples

to data analysis

A Home 96-Well Compa...CT Example.eds

a Instructions: To set up unknowns: Select wells, assign target(s), select "U” (Unknown) as
" To set up negative controls: Select wells, assign target(s), then select "N" (N
~1¢| View F
Assign Sample 5
| Kidney A
O Lung § El Shy

| <

Assign sample(s) of selected well(s) to biological group.

Biological Group

Assign

ative quantitation settings.

Reference Sample: |Kid ney

Endogenous Control: |F'GK‘1

Wells:

1
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Troubleshooting and FAQ: Consumables

« Exact same reactions using 8-tube strips from different providers on the
same run
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Troubleshooting and FAQ: Amplification in NTC

« Contaminations
* Primer dimer (SYBR green experiments)

g o N e T
Plot Settings > Select Wells With:

Plot Type: |JARn vs Cycle | Graph T'_.rpe: Plot Color: 2
= | Showin Wells ¥ ew Legend
Save current settings as the default L
A P a g ¥ iE 1 2 [ 3 [ 4« [ s [ & [ 7 [ 8 [ 8 [ 10 1112
|] Ta.. 1 D Ta.. u E D Tamn
A cra [ cra [l 7an T lin
Armplification Plot
97 B 1 1 2 1 1 L e
. i [ | i . o, | T lin
| s Target Targetl
0.1 - C Task: NTC 1 E 1 1
: 06 s —_ —_
B Dye: SYBR-Mone
c 0.01 5 1 7 Elra- E 1 1
<] 0.001 4 | = - n& —_ —_
0.0001 1 £ ?I’a_ ?Ta.. ?ETa.. E BTa_ ?I’L
0.00o01 4 F B Ta.. B Ta.. B Ta.. E 1 B Ta..
0.000001 2 2 2 - 2
2 4 ] ] 1a 12 14 16 @ M xR M N 28 3N B ¥ ¥ ¥ 44N ——
Cycle o ] 2 - E 1 [l
. A o P A — a
Options -
e T e R r s 1 SESs 1 [ra
) ) = H R [ & [ a — B
Show: [] Threshold — [ Baseline Start: Well B Target 4  Baseline End: Well [l Target £ “ L
< | & wells: [I] 0 Unknown [5]] 36 Standard [1] 12 Negative Control 48 Empty
Analysis Summary: Total Wells in Plate: 96 Wells Set Up: 48 Wells Omitted Manually: 1 Wells Flagged: 19 Wells Omitted by Analysis: 0 Samples Used: 3 Targets Used: 6
- ThermoFisher
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f€Multicomponent Plot #£i2Report Dye&H LF

Plot Settings > Select Wells With: |- Select tem - »
Show in Wells v View Legend
Save current settings as the default
B by & IS 1 2 | 3 | 4 | 6 | 7 | 8 [ 8 | 10 | 11 | 12
A m Ta.. 1 m Ta.. u E m Tan
Multicomponent Plot ora M- ora [lan orin
700,000 1
5 1 1 e 4 1 [ an
500,000 - | i I, B = . —_| T lin
500,000 - c E]ma 4 A E 4 f
o 0& Target Target] - i e
§ 400,000 - I Task: NTC T
& 1 - N 1 1
D Dye: SYBR-None E
E 300,000 - P - — - - —
= T
= 200,000 | - E 9E Ta.. ‘)E Ta.. 7E Ta.. E ?E Ta.. ? Ta..
100,000 1 N E Ta.. E Ta.. E Ta.. E 1 E Ta..
oL — - F 2 > 2 el 7
] 2 40 & & 100 120 140 180 o E Ta. 2 E Ta.. E 1 E Ta..
Cycle f - & - &
Legend E Ta.. 1 E Ta.. E 1 E Ta..
[ 5vBR M ROX H " [ A e P a
wells: [I] 0 Unknown [5] 36 Standard [1] 12 Negative Control 48 Empty
Analysis Summary: Total Wells in Plate: 96 Wells Set Up: 48 Wells Omitted Manually: 1 Wells Flagged: 19 Wells Omitted by Analysis: 0 Samples Used: 3 Targets Used. 6
ThermoFisher
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Analysis Modules - Compatible Instrument Systems

Real-Time PCR System

Applied Biosystems™ 7900HT Fast Real-Time PCR System

Applied Biosystems™ 7500 Real-Time PCR System
Applied Biosystems™ 7500 Fast Real-Time PCR System

Applied Biosystems™ StepOne™ and StepOnePlus™
Real-Time PCR Systems

Supported software File
version(s) extension
v2.4 or later *.sds
v2.0.5 or later *.eds
v2.0.1, v2.1, or
later

Applied Biosystems™ QuantStudio™ 12K Flex Real-Time
PCR System

Applied Biosystems™ QuantStudio™ 6 Flex Real-Time
PCR System

Applied Biosystems™ QuantStudio™ 7 Flex Real-Time
PCR System

v1.1.1 or later

v1.0 or later

27



Thermo Fisher Cloud Storage

- Start with 10 GB free, purchase more as you need it

° H ow mu Ch sto rag e dO | Nn GEd 7 PCR Plates per day | Storage needed annually
96 well 5 1.3Gb
10 2.5Gb
20 5Gb
384 well 5 5Gb
10 10Gb
20 20 Gb
OpenArray® 5 90 Gb
10 180 Gb
20 360 Gb
Sanger Plates per day Storage needed annually
96 well 1 10Gb
2 20 Gb
4 40 Gb
8 80 Gb
12 120 Gb

« Terms and Conditions for Thermo Fisher Cloud Storage Plans
* http://www.thermofisher.com/tw/en/home/cloud/data-storage.html
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Dashboard

Powerd by Thermo Fisher C

Create projects, uplaad filas, monitor your instruments, sae available apps i Upload files @ Creste projact arch

Recent projects and files Tuterials View my files My Apps View all apps

u
B Cloud Sharing Materials Priact X All Appa / / Filter by

N 0 Pathway Dvar- 1
ﬁ Project X é Cugtomer Testimonials.ppix DP o i Ma_nage PrOfII_e
. ) . Switch to Region
o é T torialmov é filol_DNA aln ﬂ o Repartar Get Notifications
" I Video Filed . B 2016 SANUTFPROGRAN Update-DYLee ppix
Quick access Fil er
B imeeieed to Files, B imagejoeg lle manager
G Unladed :rﬁ)gllcatlons, G Shering Analysis Application Filter your
applications
M il Instruments Tral 1 B Genotyping bp
: 38 by type
m Genotyping_DEMO_Project é Brandon.1fnl
G High Resolution Melting Analysis
hPEC Scorecard Analysis
[nstruments Vigw all instruments

[ Fresence Absence Analysis

27253108 PraflexB90 SAamp SG1

Ready Resdy Resdy Relative Quantification
Standard Curve

Mext-ganeration Confirmation

Quality Chack

Feedback

Y Variant Analysis
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Dashboard

owered by Thermo Fisher Cloud G\

@
Create projects, uplaad filas, monitor your instruments, sae available apps i Upload files @ Creste projact Q search
E . .
Recent projects and files Tuterials View my files My Apps View all apps
nan
- Il Cloud Sharing Materials Priect X All Apps Filter by »
ﬁ N ) 01 Pathway Over-reprasentation
m Praject ¥ é Cugtomer Testimonials.ppix E.q
] L o
o é TF Cloud 2_0 Tutarial. may é Aol DA aln ﬂ lon Reporter
Il Viden Files (mabile) B 2016 SANUTFPROGRAN Update-DYLee ppix
i FCR Designer
ﬁ imagejpeg E imagejpeg
Dasi d Analysis 4
I Uploadad files I Sharing CEIgTIEITEIATE L
m trial Trial_1 _m Genotyping
m Genotyping_DEMO_Project E Brandon.1fnl U p I O ad fl I eS
[nstruments View all instruments n eW p rOJ eCtS
27253108 PraflexB90 SAamp SG1
Ready Resdy Resdy Relative Quantification
Standard Curve
Mext-ganeration Confirmation
Quality Chack -
3
=
E
Variant Analysis &
ThermoFisher
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Getting Started

Create Project X

Type a project name

&= Home Fnlder\

31



In a Project

» Upload eds/sds files either from data manager or local drive
» Select Analysis Module of choice: AQ, RQ or GT

Manage Data 1. Upload Files
Files n the project =3

Name Instrument Size Run Date

QuantStudio & Real-Time PCR
QS6_384-Well_Comparative Ct_Example_1 eds S:I;tnem uele b Reatime 5190708 10/1/2010 5:18:50 PM

QuantStudio & Real-Time PCR
QS6_384-Well_Comparative Ct_Example 2 eds S:':tnem“ o Reame 5194201 10/4/2010 1:09:45 PM

CQuantStudio 7 Real-Time PCR

QAS7_384-Well_Comparative_Ct_Example_1.eds System 51590699 10/1/2010 5:18:50 PM
QuantStudio 7 Real-Time PCR

QST _384-Well_Comparative Ct_Example 2 eds S:':tnem uele fReame 5194196 10/4/2010 1:09:45 PM

WVilAT _384-Well Comparative Ct_Example 1.eds ViiA 7 Real-Time PCR System 5187785 10/1/2010 5:18:50 PM

VilAT_384-Well_Comparative_Ct_Example_2 eds ViiA 7 Real-Time PCR System 5191295 10/4/2010 1:09:45 PM

ThermoFisher
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Relative Quantification Analysis Module
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Project Overview

Analyze
Button

Basic navigation across the top

m Overview Plate Setup Data Review Analysis Export Default Analysis Group  « ‘ Settings 1.}
Experiments Targets
Experiment Name "~ | Block Type “ Instrument - Name "~ Reporter | Comments 7
QS6_384-Well_Comparative_Ct_Example_1.eds 384 Well %::t;’é“;i;fsi?" i ACTB FAM A
QS6_384Well_Comparative Ct Example 2.eds 384 Well sﬂf{;ﬁig&iﬁ:" GAPDH FAM
QS7_384Wel_Comparative_Ct_Example_1.eds 384 Well %L:Sts(':“;i;ylii:" GH1 FAM
QS7_384Well_Comparative_Ct_Example_2 eds 384 Well %::fé“;igyzier:" LPC FAM
VIAT_334Well_Comparative_Ct_Example_1.eds 384 Well \;::‘t;?ea”'me PR LPIN1 FAM
VIiA7_384-Well Comparalive_Ct_Example 2.eds 384 Well ViA T RealTime PCR . -
Samples Biogroups Analysis Groups
Name "~ BioGroup b Name Y| Color 7| Comments ot Name “ | Analysis Status et
Brain : : Default Analysis Group Mixed instrument types :
Heart Media v Antigen Mixed instrument types
Liver
Lung
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Analysis Settings: Endogenous Controls

Endogenous Controls | RQ Settings | Efficiency | Cg Settings | Flag Settings | IC Settings | SC Settings
@ Use specific endogenous controls Use global normalization (Explanation)
Target “ | Sample Ct Endogenous Control ~  Score -
min: 17.27 max: 19.20 range: 1.93 =
ACTB /_/ @ NIA
min: 17.32 max: 21.03 range: 3.71

GAPDH —_// o /A

GH1 & N/A

e Select to view stability ’ — - . .

Target ~ | sample CT Endogenous Control | Score v
min: 17.27 max: 19.20 range: 1.93 J—
ACTB 7] 1.342
Stability score
min- 17 32 max: 21.03 range” 371
GAPDH @ 1743 need to select at
min: 31.09 max: 35.45 range: 4.36 IeaSt 3 ContrOIS
GH1 7] 1.536 —

- ThermoFisher
SCIENTIFIC



Analysis Settings: Inter-Plate Calibrator Setting

* No need for endogenous control on every plate
* Required to have same sample and target combination in a particular well

for each plate in a project

+ Select “Allow calculation as dCT” allows all plates to be analyzed together

as one plate

* |If checkbox is NOT selected, and no inter-plate calibrator is present, this
will result in typical endogenous control calculation

It Analysis Group : Analysis Settings

Efficiency I Cq Settings | Flag Settings I IC Settings | SC Settings

Allow calculation of ACq across all Plates in the Analysis Group

36

“ | Sample I
Brain
Click box to analyze entire project as a
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Plate Set Up: Change sample/ target layout here!

No need to go back to instrument software!!!

m Overview Plate Setup Data Review Analysis Export | Default Analysis Group

Plates an

an
Q$6_384-Well_Comparative_Ct... QS6_384-Well_Comparative_Ct... QS7_384-Well_Comparative_Ct... QS7_384-Well_Comparative_Ct... VIiiA7_384-Well_Comparative_C... VilA7_384-Well_Comparative_C...
80 S09% 480 00 20 8% 400 200 400 00 80 80 980 280 0 88 S8% 400 00 88 960 2080 S0 G880 S80 00 400 00

a8 S0 e . L] aee e88 060 200 S0 aee
ees soe eoe eoe cos s 0es see ses soe eee ses sse o
*8e Soe 8% 400 200 400 0 S8 980 280 280 0 89 S99 200 200 0 LEL L L L L L] 80 S80 208 400 00
680 of 384 wells defined 60 of 384 wells defined 80 of 384 wells defined 60 of 384 wells defined 80 of 384 wells defined 680 of 384 wells defined
m Overview Plate Setup Data Review Analysis Export ‘ Defautt Analysis Group ‘ Setings Lt

Edit Plate QS6_384-Well_Comparative_Ct_Example__ + < > Apply Template View Options m

Clear Well Setup I

9 1 11 12 13 14 15 18 17 18 19 20 21 22 23 24 .
Well Attributes

1 2 3 4 5 & 7 8
- 900 000 000 000 000 g Apely Tempiate

Sample | Liver | Download Template

B
‘900 000 900 000 000 N Define Standards
D

Target | LPINTx

‘000 000 000 000 000 n Save Plate Image
] Task | Unknown AR

- 000 000 000 HO® 000 "

H

Comments.

1 N
J :

Plate Attributes
K
L Passive Reference Dye ROX b
M
M PCR Stage/Step | Stage 2, Step 2 v
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Data Review: Quick View of Samples, Targets, Plates

Change view between samples, targets, plates

m Overview Plate Setup Qa Review Analysis Export

as
Targ ets as Targets
ACTB GAPDH Samples LIPC LPIN1

Plates

Select a thumbnail and drill down

Mo Flag Mo Flag

38



Data Review: Detailed Amplification Curves

m Overview Plate Setup Data Review Analysis Export ‘ Default Analysis Group ‘ settings {0
Review target " . asetngs
Y I Plot: Amplification v I Group By: --- None — v Show Flag Details
ARnvs Cycle (Log) . . . . . . .
# Well n omit cr Ct (PostIC) Eq.CT Amp Status
1 c24 Undetermined | Undetermined Undetermined NOAMP 0
2 | cu Undetermined | Undetermined Undetermined NOAMP 0
3 o7 19.369 19.369 19.369 AMP 1
4 | G 19.292 19.292 19.292 AMP 1
5 | @7 19.168 19.168 19.168 AMP 1
| |
0.071 H e o5 19131 19131 19131 AMP 1
7 ET 21.106 21.106 21.106 AMP 1
8 | ES 21.025 21.025 21.025 AMP 1
e?
9 | G 19.131 19.131 19.131 AMP 1
\ 10 o7 17514 17514 17.514 AMP 1
o A 1 E6 21.098 21.098 21.098 AMP 1
T2 4 s 8 0 22 24 2 28 30 32 34 36 38 40
Cycle v
|
< SEND FEEDBACK

® Brain W Heart & Lung ™ Liver

Plot: Amplification GAPDH w < =
Plot Type

Craph Type = Amplification

Multicomponent

Color Type Sample

Standard Curve

[l Hide Unselecied Curves

X-Axis Min X-Axis Max

I E

Y-Axis Max
12

Transparency




Gene Expression Plots in Analysis Section

m Overview Plate Setup Data Review Analysis Export | Default Analysis Group ~ | Settings £

RQ Plot m Biogroups @ sample m
X

: Plot Type RQ vs Target v

Graph Type Log10

ﬂ Show Emor Bars
© NoLabel

@ Value Label

@ Sample Label

XZoomToe 100% 75% 50% 25%

Resuit Detail
2 3 . o Cq Space
g S 5 @ QuantSpace
= 3
W Brsin W Hesri o Lung W Liver
— -_—— — — — e —
T Target T sample T Biological Group T maxcr | T crMean 7 AdjustedCrMean | T CrSE T ACTMean T acrse | 7 FFactor | T aacr T ancr-Fo | T aacr+Fo | T Ra | T RaMin T RQMax
ACTB Brain 40.000 17.265 17.265 0.038 B B B - B - - B -
ACTB Heart 40.000 18.136 18.136
ACTB Liver 40000 19202 19202 I
About Sofiware Interface
ACTB Lung 40000 18254 18254 0.055 = = = - = - - = )
About Analysis Results

About Quality Mefrics

Save Plotas Image
View Analysis Seflings
View Box Plot

View Cormelation Plot

' View Gene Expression Plot

View Heatmap
40 ViewVolcano Plot




Box Plots — Quality Checks

« Assess CT distribution among biological replicates, samples, and targets

m Overview Plate Setup Data Review Analysis Export ‘ Default Analysis Group ~ | Settings 4}

0 CE=m =N

- o C

< B & =
- T k=1 3
W Grsin W Hesrt u Lung W Liver
Results Details (using eguivalent Cr values where the original Cr values are projected to 100% target efficiency] ¥ Clear filter
T sample T Biological Group T Mean T Min T Max T Median Ta T a3
Brain 23320 17171 31.418 21735 17.509 28.989
Heart 24412 17.088 32114 23736 18017 30979
Review sample - [ o e |
Liver 23619 18996
. TLr Pt | Ampiteston oy =9 S i Dt
- L] Wil L} Ot o Cr (Post i) EaCr g Stetus Amp Soore CaCont
Lung 25.469 18.077
s s . r a
1 m r o
— A 7 £ 5
& a 5 8¢ 14 0501
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Correlation Plots — Quality Checks

» Select Correlation Plot of interest, then examine outliers

m Overview Plate Setup Data Review Analysis Export Default Analysis Group  ~ ‘ Settings £} Analyze

Correlation Plot il B 5% | & siogroups @ sample

1
>

Brain
Liver
Lung

Brain
Brain to Lung
Score: 0.989

2) View Amp 1) Select Correlation
plot of desired ~——— Plot of interest

OUtIIer target _ .
Brain to Lung (Score: 0.98890334) To select point(s) from the plot: Lung
H Using equivalent Ct values where the ariginal Ct values » Click and drag a region
« Click on a single point

are projected to 100% target efficiency
2 « Control-click multiple points

2 Selected targets
L)
= GAPDH
P 4
/
28 rd
// [} LIPC
View Comelation . v
4
= / ° LPIN
=1 . g
24 Vy
/
d -
- g View Amp plot
7 3) View Amp plo
/
20 v
/

and well table

& : :
) information
S
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View Options to
change settings

m Owerview Plate Setup Data Review Analysis Export Analyze

Heatmap 0 Biogroups @ sempe

SanvA

i
3
il
o
i
4
i
bt
i
i

L

I

| HHIW’HHI]I]HH

Adjustable slider

Results Details (using equivalent Gzt values whare the original Caz values are projected to 100% targer efficiency] ¥ Clear fiter

T T T T

Sample Biological Group Target Car Mean T Adjusted Crr Mean T acwr Mean T acarse T acar + Control Median
Braint-A Untrested RNU44 001004 12.783 12783 42 - 12.400 =
Brain1-A Untrested RNU48 001008 10.100 10.100 -2.001 - o.737
Braint-A Untrested US RNA_DO1973 7.287 7.287 -11.008 - 8023
Brain1A Untrested sth-mif1530_000338 11.048 11048 7.245 - 11.583

Human miRNA Starter Kit
*Slider only present with very large data sets
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Volcano Plots: New Functionality

- Well table information with gene expression states

m Cverview Plate Setup Data Review Analysis Export
Volcana Plo w

Group | Untrested -

Reference : Trested  Fold Change Boundary Corrected P-Value Boumhry:l:l

a1

1 Ll
1 1
1 Ll
ass . .
- 1 1
3 . .
= 1 1
o . -
‘g 000 m s s i h e s e e e e e e e e e e e e @ e e e i e P --09- 9 D -0~ - SO DD W -G S 0P G- P BE PP O = W = e e e e e e e i e e s
i . .
38 ! '
2 1 1
] . !
a0s i i
1 1
1 Ll
a0
-25 -20 -13 -1a a5 as 14 15 20 25
® Doun-requiata ® Up-requizea msigniseant e
Results Details (using equivalent Car valuas where the original Ca= values are projectad to 100% target efficiency] ¥ Clear fiter
T Biclogical Group T Target T Cortean T Adjusted Crr Mean T acar Mean T acarse T ascer T ra T RaMin T Ramax T Corrected P-Value T Resut
N
Urtrested Hs00265487_m1 24508 24508 o701 0445 o412 1331 0.09 a7.421 1000 Flat B
Urtrested Hs0D185188_m1 25540 2554 154 1305 0437 0% 0.000 124,182.281 1.000 Flst
Urtrested Hs00153277_m1 22151 22,151 1744 025 a7re 1718 0.000 5,017.448 1.000 Flat
Urtrested Hs03045347_gH 20032 2032 3802 0.007 -1.087 200 1.883 2237 1000 Up-reguisied
Urtrastad Hs00188357_m1 2485 248% 0781 0178 -1.403 2845 0581 12482 1.000 Up-reguisied o
w )1 (el m 500 + | items per page

Gene expression states: flat,

insignificant, upregulated,
downregulated
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Exporting Data

m Cwerview Plate Setup Data Review Analysis Export Default Analysis Group  ~ | Settings L

ot B 2 =

Mame : Enter export filename

File typs fesv u
Comme; —mr nts

Must name file first

.tXt Or . CSV fo rm ats +'| Biological Group Results.

| Sample Results

' Wl Results | Bookme ~ g o
m Cverview Flate Setup Data Review Analysis Export | Group 1 - | Settings {}
Amplification Data
“olcano Plot Data Export n 'g R
Target/Sample/Plate QC [
+ Gl Biogroup Results |  Sample Results | Well Results
FEREA ] = Experiment Name Barcode Well & Biological Grow.. Sample Name Target Name
Select Contents N
QS5 384
- i - A2 Untreeted Brain ACTB
v| Experiment Name Well_Comparstive_Ct...
| Barcode
QSE 384
- . A3 Urtreated Birain ACTBE
| Well Well_Comparative Ct...
¥| Biological Group Name ase_sss A1 Untrested Brsin GH1
‘Well_Comparstive Ct...
| Sample Name
Q56 384
- C5 Untrested Heart GAPDH
| T \Well_Comparstive_Ct...
. | Task
- ass_sss . ci15 Untrested Heart LPIN1
u I Z y u +| Amp Score Well_Comparstive_Ct...
0| fmz=E s T E14 Trested Lung LPIM1
expo Well_Comparative Ct...
| Cq Conf
QS5 384
Ta Efficie - E1® Trested Lu LIPC
V| fame =y Wel_Comparstive_Ct... - -
o) Cr QSE_384-
. 2,
| CT(Post IC) Wl Crrnnarstive O = B G e
4 »
¥| Eg. Cr
=) + Previewing first 15 rows of data.
« | Quantitv
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Standard Curve Analysis Module
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Standard Curve Analysis Module

* No Analysis Groups because this is a single plate analysis module

appliedbicsysterns | Standamd Curve Example (3) b ThermoFisherCloud
AR
™ Cerview Flate Setup Cuality Control & Results Export
=
Samples Actions v Targets Actions v
‘ sC |
- Name - Color - Comments - Target - Color - Diye - Guencher
10K [ | RMAse P B FAM NFQ-MGE
Bk B
a7 ThermoFisher



Standard Curve Features

Plate Setup Quality Control & Results Export

Select an Experiment

©56_384 Well_Standard_Curve..

Overview Plate Setup Quality Control & Results Export

QS8 384 Well_Stenderd_Cuve Exsmpieeds| v | < > Anslysis S

Plot | Ampiication L1 = Viewsy Group By: — None — “ Show Flag Details
<> = wel Omit Status Amp Scors Cq Conf Task Quantity Quantity Wean Quantity
- Plate Layout

1A RMNAse P NoSample | NOAMP 0000 a.000 NTC - - - D
2 AZ RNAse P No Sample AMP 1.283 0.820 STANDARD 1250.000 - -
3 a3 RNAse P NoSampe | AMP 0688 STANDARD | 2500000 - -
4 A4 RNAse P No Sample AMP 1.250 0892 STANDARD 5000.000 - -
5 | a5 RNAse P NoSampe | AMP 12685 0680 STANDARD | 10000000 - -
8 A8 RNAse P No Sample AMP 1.288 0.ea3 STANDARD 20000.000 - -
7 | a7 RNAse P 5 AMP 1200 0680 UNKNOWN s080.373 20708
8 A8 RNAse P 5K AMP 1261 0.888 UNKNOWN 5050.920 4080.373 220700

s e Rrser | 5K Anp aess unkiown | sr0B3e P o
10 A0 RNAse P 5K AMP 1282 0.888 UNKNOWN 4823 083 4080.373 220700
1 | an RNAse P 5 AMP 1250 0863 UNKNOWN | 4834604 s080.373 20708
12 | a2 RNAse P 5K AMP 1280 0688 UNKNOWN | 5433725 4080373 20708
1B | A RMAse P 5K AMP 1284 ae UNKNOWN | 4300525 4080373 20700
14 | Al RNAse P 5K AMP 117 2070800 0688 UNKNOWN | 4700.555 4080373 20700
15 | Al RMAse P 5K AMP 1.2 0.0 UNKNOWN 4080373 20700
B | A RNAse P 10K AMP 1283 0880 UNKNOWN | 9550178 o573.051
7 | A RiAse P 10K AvP 1288 0885 UNKNOWN | 9523232 a3 251

4 | 3
 Rie
= [DODIOL 1- 384 of 384 fems

48 ThermoFisher



Improved Feature: Importing Standard Curves

1) Select Standard

Edit Analysis Setting

Curve Settings in top
navigation pane

Cqg Settings Advanced Ct Settings Flag Settings I Standard Curve Settings I

Io On Plate Standard Curves I External Standard Curves 3) S e I e Ct eX p 0 rt

Target

R2

Slope Y-ntercept Efficiency (%)

FANM RNaszaP -3.228 38.972 0.997 104.174

2) Select On Plate Standard Curve

TEHOH® 650 e -

# Home I Layout | Tables | Charts |

Font

Edit :
ﬁ T [Calibri Body)  [+[12 |+]|4

pae (ACear~ B I |U| |- ]
F25 oo (- &

- A [ B | C [ D [ E | F | G [ H [ 1 |

. |#Instrument:QuantStudio 12K Flex Real-Time PCR System

! |#Block:Fast 96-Well Block {0.1mL)

| |Reporter Target Slope Y-Intercept R2 Efficiency (% Quantities
I |FAM RNaseP -3.2258 38.5715 0.9569 104.174086 1250.0, 2500.0, 5000.0, 10000.0, 20000.0
i
'f ' ' 5) Import curve
4) Edit Standard curve details Edit Analysis Setting P
details
Cq Settings Advanced Ct Settings Flag Settings Standard Curve Settings
On Plate Standard Curves I ﬂ Extemnal Standanrd Curves I
Reporter Target Slope Yntercept Rz Efficienc
FAM RMazeP -3.228 ag.av2 0.9a7 55.000
49 ThermoFisher
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Exporting Data

Cwerview Flate Setup CQuality Control & Results Export

Export m "i

Mame : Tesi
File type : "oov W
Comments : Enter comments
Included in :

| Results Data

| Amplfication Data :
oot B B

Results | Ampiification Data
A a
Eeec e — Well Number Sample Name Target Name Amplification Sc.. Task Ex
Select Contents
“
v el Numiber Pi7 10K RMNAse P 1250 UNKNOWN 28.019 m
+'| Sample Name
J24 10K RMAzz P 1.281 UNKNOWN 25.088
| Target Mame
| i e L1e 10K RHAse P 1.250 UNKNOWN 26,801
« Task
| CT E21 10K RMAse P 1.272 UMK MOWN 26.868
| CT Mean o
M21 10K, RMAze P 1.256 UNKMNOWNM 25.045
| Cr Standard Devistion
v| Quantity o018 10K RMAse P 1.260 UNKNOWN 26.027
| Quantity Mean
| Quantity Standard Deviation | mis 10K RMAse P 1.270 UMK MOWM 28.013
¥'| Auto Threshokd
= = INKNO
7| Threchoid P22 10K RMAse P 1.270 UMK MOWN 26.863 -
1| | 3
| Auto Baseline

- Previewing first 15 rows of data.
«| Baseline Start
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Genotyping Analysis Module

51



Genotyping Analysis Module

Basic navigation across the top
Overview Plate Setup Analysis Export Analyze
Experiments m Assays

Experiment Name “ BlockType | Instrument = Assay Name Y AssayID ~| Color Y| #ofwells ~
Genotyping Starter Kit Example.ads OpenArray g:;"ﬁ:ﬂ“;'; gsgzg’;m i C_ 10008862_10 C_ 10008862_10 B 48 E|
C_ 10024791 10 C_ 10024791 10 ] 48
C_ 10048053 10 C_ 10048053 10 48
C_10048259_10 C__10048259_10 48
C__10051490_10 C__10051490_10 48
~| | C_11160359_10 C__11160359_10 48 -
Samples m References Analysis Groups
Sample e 010 Gl 22 o il | File Name ~ Analysis Group ... ~  #of Samples Name ~ | Status -
NAD4671 . 128 i : Default Analysis Group Completed :
NA17004 [ | 128
NA17005 128
NA17034 [ ] 128
NATTO51 [ ] 128
NA17053 128 ~ > ~

General View of Assay, Samples, References

52 SCIENTIFIC



Analysis Groups and Settings

Settings 4} -
7 -
Default Analysis Group : Analysis Setting X
Call Setting | Flag Setting | Reference Panels
Analyze Data: | Realtime Rn Data n v Call Method Autocalling Classification Scheme
Post-PCR Read
v | Multiplate A Pre-PCR and Post-PCR Read v | Use Hardy-Weinberg for Analysis Realtime Data Settings
v | Protect Mar S v | Use Positive Controls for Analysis v | Baseline from 5 to 15
v | Use Reference Panels for Autocalling Heterozygote: | Allow v End-point Cycle #
T Assay Name Assay ID Call Method Protect PC Ref H-W Heterozygotes BL BL Start BL I
C__10008862_10 C__1000886... Autocalling @ @ @ @ Allow @ 5 15 N
C__10024791_10 C__1002479... Autocalling v @ & @ Allow @ 5 15
C__10048053_10 C__1004805... Autocalling @ @ @ @ Allow @ 5 15
4| ] >
.
ThermoFisher

53 SCIENTIFIC



Real Time Traces to Optimize Cycling Conditions

e
iscrimination y_10024791_10 > < | > Analysis Setting Call Genotypes

View: Results v Group By: — None — v Show Flag Details
10 15 20 25 30 35 40 45 50
# x | B SamplelD 7| Call 7| Manual © Task ~ Allelel 7 Allele2 7 ROX  Quality
C__10024791_10 (Call Rate = 100.000%)
4500
1 NAD4671 Allele Unknown | 2488.135 490.756 717529 | 0.984
IAllele 1
4000 Allele -
2 NAD4671 Unknown | 2450 372 499233 709 941 0.984
IAllele 1
-
3500 ] * Allele -
s . 3 NA17004 ) Unknown | 2455.007 46337 718294 | 0.984
e ® Allele 1
- Allel
L
° 4 NA17004 =€ Unknown | 2335.937 472,934 714500 | 0.984
IAllele 1
2500 Allele S

714841 0.984

0 & 10 15 20 25 30 35 40 45 &0

703.147 0.984

Allele 2 (Allele 2)

C__10024791_10 (Call Rate = 100.000%)

4500

1500

722.029 0.984

4000

743706 0.984

3500

746941 0.984

- o
v En -
0 ° i 722088 | 0984
2
o =nn 10y 1500 < °
Assay: C__10024791_10 X = 737118 0.984
NTC (8) ez 8) @ Llizle 2klele 2 (4) <
1500
W Control (8) AV ycla paabor 753.706 0.984
- =

000 - 3

Allele 1 (Allele 1)

2R (Linear)

NTC (8) ® Alile 1/Alle 1 (28) & Aliele 1AL

W Control (8)

2 4 8 8 1012 1416 1820 22 26 26 28 0 22 3 3% B 0 Q2 M ® 8D
Cycle Number

54 : ThermoFisher



Exporting Genotyping Data

* New Export Files: Sample Call Rates
Overview Plate Setup Analysis Export Analyze

Export
Export Results
Name : Example Call Exported
Undetermined UND
File type : *csv v
~ No Amplification NOAMP
Comments - Enter comments
Export
Included in - Possible Rare Allele
| Analysis Results Advanced Analysis Results | Analysis Settings QC by Samples
@) Basic Advanced ( [v/| Include omitted wells Bookmarked wells only ) Invalig  Select: All | None - sampl{... Sample Call Rate Sample Call Rate Low
Select Contents
v | Genotype Matrix (No preview) QC by Samples v| Sample Name NA1700 97.62 % Passed
| Analysis Settings QC by Assays v| Sample Call Rate
NA1T700Q 96.83 % Passed
Populations QC by Plates viSs g
v| Low ROX™ Intensity
NATTDH 97.62 % Passed
+| NTC Allele 2 Intensity High
| NTC Allele 1 Intensity High NA1705| 96.83 % Passed
| Genotype Quality Low
| Failed Control NA1705] 100.00 % Passed
| Reference Sample Discordance
NA1705| 93.41 % Passed
+| Replicate Sample Discordance
NA1T05 96.83 % Passed
NA1T05 98.41 % Passed
‘
. Previewirg first 15 rows of data.
. h—
ThermoFisher
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BT ARFFE-mail: Support. TW@lifetech.com
ST E R IEIRTEHELR: 0800-251-326
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