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1. Introduction

This document is intended as a guide to running KASP™ genotyping reactions on the
(Applied Biosystems™) ABI StepOne™ and StepOnePlus™ instruments.

KASP chemistry for allelic discrimination performs well on an ABI StepOne and StepOnePlus machine
and this step-by-step protocol will enable users to successfully set-up, run and read plates on the
StepOne and StepOnePlus.

2. Tips and suggestions before you start

1. Optimal cycling conditions for KASP require a touchdown 2-step PCR protocol. The cycling
conditions for most SNP assays will be as described in this manual (section 4). However you must
check the cycling conditions included in your SNP assay information pack to ensure that your assay
does not have any specific cycling conditions.

2. KASP is an endpoint chemistry and will require a final read once the PCR amplification steps have
been completed. Completed KASP reactions must be read below 40 °C.

3. In the StepOne and StepOnePlus software, a pre-read (before the thermal cycle) and a post-read
(after the thermal cycle) should be included in the thermal cycle programme.

4. Data capture should not be performed during the thermal cycle programme — no useful data will be
captured as KASP chemistry cannot be read at these temperatures. Reading the plate throughout
the thermal cycle will unnecessarily reduce the lifespan of your instrument.

5. The KASP recycling programme will often will improve results, especially for assays that are slow
to group.

6. KASP is supplied with the HEX fluorophore but this has the same excitation and emission spectra
as VIC; they are therefore interchangeable. The ABI StepOne and StepOnePlus software only has
an option for programming with VIC so ensure that you use this for the HEX allele.

. Overview of the procedure

3
1. Define the experimental properties — see section 5.1.

2. Programme the plate set up including assay information and sample names — see section 5.2.
3. Programme the run method for KASP (including pre- and post-read steps) — see section 5.3.
4. Run the thermal cycle for your sample plate — see section 5.4.
5. Analyse the data — see section 5.5.
6. Recycle the plate if necessary — see section 5.6.
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4. KASP thermal cycling conditions

4.1 KASP thermal cycling conditions*

1. 94 °C 15 minutes
2. 94 °C 20 seconds
3. 61 °C 60 seconds (drop by -0.6 °C/per cycle)
Repeat steps 2-3 x 9 times (a total of 10 cycles) achieving a final annealing temperature of 55 °C
4. 94 °C 20 seconds
5. 55 °C 60 seconds
Repeat steps 4-5 x 25 times (a total of 26 cycles)
6. Read plate at less than 40 °C

4.2 KASP recycling conditions

1. 94 °C 20 seconds
2. 57 °C 60 seconds

Repeat steps 1-2 twice (a total of 3 cycles)
3. Read plate at less than 40 °C

* KASP cannot be read at temperatures above 40 °C. Turn off data capture for each of the cycling
steps as this is not necessary.
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5. Step-by-step user guide

5.1 Define the experimental properties

* Open the ABI StepOne and StepOnePlus software

o SpOwMa™ aveast 08 Mt

D L T

Toer 8 G Sm s w1 i B

* In the Define menu, the first stage is to define the ‘Experiment Properties’.
« Step 1: Give your experiment a name

Optional: add in plate barcode information, your user name and any
comments relevant to the experiment.

+ Step 2: Select the instrument that you are using i.e. StepOnePlus (96 wells) or StepOne (48 wells).

[ 7 StepOnePlus™ Instrument (96 Wells) ] [ StepOne™ Instrument (48 Wells) ]

+ Step 3: Select the experiment type — for KASP, this will be ‘Genotyping’.

What type of experiment do you want to design?

[.

N
Quantitation } f v Genotyping [ Presence / Absence }

Design a genotyping experiment to detect single nuciectide polymorphism variants of a target nucieic acid sequence in a sample.

1. pefine Press the ‘Next’ button at the bottom of the window, or click on
‘Methods and Materials’ under the ‘Define’ menu (left hand side).

N

- Step 4: Select ‘Other’ for the reagents type. | + Other
» Step 5: Select either ‘Wet DNA’ or ‘Dry DNA’ depending upon your experimental setup.

)
{ « Wet DNA (DNA or cDNA) | [ Dry DNA (gDNA or cDNA) ]

° Step 6 Select ‘Standard’ for the ramp Speed ( -/ Standard (~ 2 hnurs tn eamplete a run) W
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Step 7: Tick the boxes to include a ‘Pre-PCR Which stages do you want to include in the instrument run?
Read’ and an ‘Amplification’ stage in the
experimental run (Please note: Post-PCR read is

Pre-PCR Read Amplification Post-PCR Read

selected by default for genotyping experiments).
Press the ‘Next’ button or click on ‘SNP Assays’ under the ‘Set Up’ menu (left hand side). |ERind

5.2 Programme the plate setup

Once the experimental properties are defined, click on ‘SNP Assays’ within 2. Set Up
the ‘Set Up’ menu.

Define the number of SNP assays that you intend to run in this experiment
Select the button ‘No (Set Up SNP Assay Properties Manually)

= How many SNP assays are you studying in this experiment? 1

= Have you orderad and raceived the 23say and the assay infarmation file (AIF) 1or aach SNP assay?

L Yes (Select SNP Assay from Library) ] | < No (Set Up SNP Assay Properties Manually)

Fill in all the fields including a name for your assay. One allele should have FAM as the reporter
and the other should have VIC as the reporter. (HEX is the second fluorophore used in KASP,
but this is not an option in the StepOne and StepOnePlus software. VIC and HEX can be read
at the same wavelength).

SNP Assay 1 | Select SHPAssay(s) fom Librar ]
SNP Assay Name: [ETRCeEV] Color | [ v | AssaylD: | Find
Allele 1Name: | Allele 1 Color|[[] ~| Reporter ViC v: Quencher NFQ-MGE v:
Allele2 Name:  |Allele 2 | Color| [ | Reporter FAM v: Quencher NFQ-MGE v:
Pr the ‘Next’ button or click on ‘Sampl nd Replicates’ under th . se
‘ ess ,e ext’ butto oF:co Samples and Replicates’ under the @ 2. Set Up
Set Up’ menu (left hand side).

In the ‘Samples & Replicates’ menu, define the numbers of samples
that you intend to run, and the number of replicates for each sample.

Optional: Edit the sample names for the experiment.

set Up samples

* How many samples do you want to test in the reaction plate? | 10
» How many replicates do you need? 1'

Fur eaud sample in he readtion plale, enler a sample name and select a sample color .

* Enter Sample Name Color

|Sampie 1 | 4

|sample 2 | - ‘
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» Define the number of negative controls and Set Up Controls
the number of (optional) positive controls that  How many negative contols doyou need for each SNP assay? | 3

will be included on your reaction plate. (Optional) Howmany positive controls do you need for each SNPassay? | 0

5 6 7 8 9 10 1"

* The software will automatically define the layout of these [ TeTsT3
samples on the plate layout tab. A o T e e e e e s s e
Please note: The automatic layout that the software ﬂ'
defines may not match the layout of your reaction plate. | |
You can edit the plate layout in ‘Advanced Setup’ once © | one T ens s B s s Mo s i ene e e
you have worked through the wizard and have pressed B
the ‘Finish Designing the Experiment’ button.

* Press the ‘Next’ button or click on ‘Run Method’ under the ‘Set Up’ menu (left hand side).

|Sampl.. Sempl. Sempl. Swmpl. Sampl. Sampl. Ssmpl. Sampl. Sampl Sempl . Samgt

| M xas M xas [0 xas [T kas [0 xas [0 kas [0 xas @ xas [0 ras [xas e
|

2. Sel Up

5.3 Programme the run method

* Once the plate layout has been defined, move to the ‘Run Method’ menu.
*  The Run Method menu is where you can edit the thermal cycling conditions.
» Edit the default thermal cycle to the conditions required for KASP genotyping.

Cycling conditions

Stage 1: Pre-read stage
1. 30 °C 1 min. (Data capture on)

Stage 2: Hold stage
1. 94 °C 15 minutes

Stage 3: PCR stage (touchdown)
1. 94 °C 20 seconds
2. 61 °C 60 seconds.
**Decrement -0.6 °C per cycle™*
Set the decrement up using the ‘Enable AutoDelta‘ option.
Repeat stage 2 x 9 times (a total of 10 cycles) achieving a final annealing temperature of 55 °C

Stage 4: PCR stage
1. 94 °C 20 seconds
2. 55 °C 60 seconds
Repeat stage 3 x 25 times (a total of 26 cycles)

Stage 5: Post-read stage
1. 30 °C for 1 minute.
This will bring the reaction plate to the correct temperature for reading the fluorescence.
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» Ensure that the reaction volume is correct for your experiment
(LGC Biosearch Technologies recommend 10 L reaction
volume for 96-well plates).

» The default thermal cycle will consist of the following four stages: Pre-PCR read, Holding stage,
Cycling stage and Post-PCR read stage. Add an additional PCR stage to the thermal cycle. To do
this, highlight the default PCR stage (yellow), click on the ‘Add Stage’ menu and select ‘Cycling’.

P Bt Ve - O

Reaction Volume Per Well: 10| UL

Add Stage ¥ 4dd Step ¥ Delete Selected

| Hold = - ':"

T I

ielit Lurve A I : " A
L (Co .

» The first PCR stage should be used to programme the 10 cycles of touchdown PCR, and the
second PCR stage should be used for the remaining 26 PCR cycles.

« Edit the thermal cycle parameters for all five stages according to the KASP thermal cycle conditions.

* The ramp rates will be set to 100% by default, and these do not need to be adjusted for
KASP chemistry.

* To programme the touchdown stage, you need to click in the ‘Enable AutoDelta’ box of the relevant
cycling stage so that the green tick shows. Change the ‘Starting Cycle’ to 2 as the decrement
should start from the second cycle. Then click on the grey triangle next to the temperature (61 °C).
This will open up the ‘AutoDelta Settings’ window.

Starting Cycle: 2 -~

+ Select the minus sign (for a decrement) and 0.6 for (% AutoDela Settings W =)
the temperature. This will ensure that the temperature AurtoDaita Safings For Cycling Stage
decreases by 0.6 °C each cycle in this cycling stage AutoDetta Temperatre: |~ 2] | EEHIE)

(10 cycles). Click ‘Save Setting’ to return to the run
method window. The triangle will now be green to _
indicate that AutoDelta settings have been programmed. T Y posoof)

Legal A lemperature Kange: -5./ 10 3.8Y

Starting Cycle:

1
_ B1.0°C AI | Save Sefting Cancel
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» Ensure that the data capture symbol is on (i.e. in colour) for the first stage (30 °C for

1 min) so that the pre-PCR read is performed, and for the last stage (30 °C for

e

1 min) so that the post-PCR read is performed. Data capture should be turned off
during all of the PCR stages: KASP chemistry cannot be read at these temperatures
and no useful data will be captured.

Pre-PCR Resd (Holding Stage)

300°C

| — oo oI

Holding Stage

Cycling Stage
Number of Cycies: 10
[Vl Enable AutoDeita
Starting Cycle 2

o0°C A

b —

100%

0020 AN\
\

\
N
g
\\
N\ 61.0°C A
\

STmTE——
0100 A

s

7
/

Inciuce. |V Pre-PCRRead [v] Amptiication

Cycling Staga
Number of Cycles: 26
I Enable AutcDelta
Starting Cycie 1

u40°C
/0020
/

Auvos
/

180%

N\ 860°C
0100

Stop 1

Siop 1

Stop 1

Stop 2

Sop 1 Stop2

{Posi-PCR Read (Holding Stage)|

Qs
‘\_ W00°C
01.00

Stop 1

ABI StepOne/StepOnePlus software programmed with the standard KASP thermal cycling conditions.

» Click on the ‘Finish Designing Experiment’ button at the bottom

centre of the window.

» This will open up a new window within which you can review the experimental setup, access

[ JFl'lishDesignthxperhlent]

advanced plate layout options, and start the thermal cycle run on the instrument.

a Review the plate layout, then select what you want to do next.

Save Experiment

StartRn.mfor'l‘h‘sEmer'l'nel‘lt‘ [ Edit Plate Layout

Create Another Experiment
Using the Design Wizard

Return to the Wizard

Save and close this

experiment.

Save this experiment, then
start the run. Make sure the

reaction plate is loaded into
the instrument.

Use Advanced Setup to edit
the plate layout.

Save and close this
experiment, then create
another experiment using
the Design Wizard.

* Click on ‘Edit Plate Layout’ to access ‘Advanced Setup’ options.
+ Assign the sample names to the relevant wells of the plate. This is done by highlighting the
wells, and then adding a tick to the ‘Assign’ column in the sample table.

Continue designing this
experiment using the Design

Wizard.
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* Once the SNP assays and sample names PR S e o
have been assigned to the wells, ensure that v
the task for each well is correct. Highlight the Nugaie Boni
relevant well(s) and edit the task in the drop FPostive Conrol Alete TAlete
down menu in the assay box. Unknown DNA
samples should be defined as ‘Unknown’
and No Template Controls should be defined as ‘Negative Control’.

<l

» Ensure that ROX is selected as the passive reference dye for the experiment.

Select the dye to use as the passive reference.

ROX v

* The completed plate setup can be viewed from the ‘View Plate Layout’ tab.

1 [ 2 [ s | 4 [ s | & 72 | s | 8 [ w0 | 11 | 12

Sample 1 | Sample 2 Sample 32  Sample 4 Sampl pl ple 8 | Sample 9 Sample 10 Sample 11 Sample 12

[T} xasp. [T} xase. [I] kasr. [I] kase. mmsp .KASP IT] asp. mmsp [T} kase. [} kasp. [0} kase. [1] kase.

Sample 13 Sample 14 Sampl 18 Sample 18 Sample 20 Sample 21 Sample 22 |Sample 23 Sample 24

(1] xasp. [I] kase. mm\sp mmsp -KASP [ xase. [0 kase. [ kasp. [I] kase. [[] kase. [I] kase. 1] kase.

Sample 25 Sample 26 Sample 27 Sample 28 30 ple 31 Sample 32 Sample 33 Sample 34 Sample 35 Sample 36

[ kase. [I] kase. [ kasp. [0 kase. mKASP [T kasp. [ kase. [I] kasp. [0 kase. [I] kase. [I] kase. [1] kase.

5.4 Run the thermal cycle including pre- and post-PCR reads

* Once the experimental properties, plate setup and run method have all been programmed,
you can begin the run.
* Click on the green ‘Start Run’ button at the top right of the window.

START RUN )

* Fluorescent data will be collected during the pre-read and post-read stages.

10
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5.5 Analysis of results

* Once the run has completed, click on the Analysis section of the experiment menu.

Pt Type: Cartesian » A I

maaor Arakrgl
Allelic Discrimination Plot

i :: ” or. Summary
“ Multiple Plots View 7 3 3
° Al sur s |[[] swea [ snea [0
@ .ﬁl Cogry |
il o R e el Zoom In
I, e taet ;x:::;--,hn-, l D ms“ oo mE
= Fil Plate
* Your genotyping data can be viewed by clicking on ‘Allelic ¢|@e [ i I me
. . . , Omit
Discrimination Plot'. — Sk
» If there are any anomalous wells (e.g. due to pipetting error), these o Save Ac...
can be omitted from the analysis. Right click on the well in the plate — PriE privions .
layout view, and select ‘Omit’. 3 sl

5.6 Recycle the plate if necessary

» If your data has not formed tight clusters after the initial thermal cycling protocol, you can
recycle the plate in the ABI StepOne and StepOnePlus (or on a Peltier block) and perform a
second post-read.

*  You will need to create an experiment file with the ol s 2o
thermal cycling conditions for KASP Recycling conditions g
(see section 4.2). e~ s |

* The KASP Recycling conditions are:
1.94 °C for 20 seconds

2.57 °C for 60 seconds o] 2
Repeat steps 1-2 twice (a total of 3 cycles). a moc_|
Add a second stage (post-PCR read) at 30 °C for 1 minute | =]
to bring the plate to the correct temperature for reading, - o= =

and ensure that the data collection symbol is on.

* Please note: you should not perform a pre-read when
running a recycle programme. The reactions will have already been thermally cycled and will
therefore already be emitting FAM/VIC fluorescent signal.

» The data can then be viewed from the ‘Analysis’ section of the experiment menu, using the
‘Allelic Discrimination Plot’.
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5.7 Running the KASP trial kit on the ABI StepOne and StepOnePlus

» If you have requested a KASP trial kit to run on your ABI StepOne and StepOnePlus instrument,
please follow the protocol included with the kit to set up your reaction plate. This ABI StepOne
and StepOnePlus manual can be used to help you to programme the instrument to run the trial

kit reaction plate.

» After running the KASP thermal cycle, the trial kit reaction plate should produce data similar to

the figure below.

Allelic Discrimination Plot

Plot Settings
SNP Assay: \SNPAssay1 V] Apply Call:  Allel
Plot Type: [Eeﬁegian v
R EY I = a i =
Allelic Discrimination Plot
|
19 @
|
i
17
Vi Allelle Y Heterozygous
- .
ﬁ 13-
Sl
09 |
Allelle X
07
08 13 18 23 28 33 38 43
Allele 1

Results from the KASP trial kit reaction plate when run on the ABI StepOnePlus instrument using the standard KASP thermal

cycle and one recycle programme.

6. Further support

For any queries about this manual, please contact techsupport@Ilgcgroup.com.

12



mailto:techsupport%40lgcgroup.com?subject=

For Research Use Only. Not for use in diagnostic procedures.

YW f in @LGCBiosearch | biosearchtech.com

All trademarks and registered trademarks mentioned herein are the property
of their respective owners. All other trademarks and registered trademarks are

the property of LGC and its subsidiaries. Specifications, terms and pricing are ™
subject to change. Not all products are available in all countries. Please consult B I o s E A R . : H
your local sales representative for details. No part of this publication may be

reproduced or transmitted in any form or by any means, electronic or mechanical,

including photocopying, recording or any retrieval system, without the written T E C H N O L o G I E S

permission of the copyright holder. © LGC Limited, 2023. All rights reserved.
GEN/1146/SW/0923 GENOMIC ANALYSIS BY LGC



	1. Introduction
	2. Tips and suggestions before you start
	3. Overview of the procedure
	4. KASP thermal cycling conditions
	4.1 KASP thermal cycling conditions*
	4.2 KASP recycling conditions 

	5. Step-by-step user guide
	5.1 Define the experimental properties
	5.2 Program the plate setup
	5.3 Program the run method
	5.4 Run the thermal cycle including pre- and post-PCR reads
	5.5 Analysis of results
	5.6 Recycle the plate if necessary
	5.7 Running the KASP trial kit on the ABI StepOne and StepOnePlus

	6. Further support

