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1. Introduction

This document is intended as a guide to running KASP™ genotyping reactions on the Roche
LightCycler® 480 (LC480) instrument.

KASP chemistry for allelic discrimination performs well on a Roche LC480-series machine and this
step-by-step protocol will enable users to successfully set-up, run and read plates on the LC480.
Please be aware that some of the default settings within the LightCycler® software are not suitable for
reading KASP and must be changed prior to performing plate runs and analysis of data.

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 assays will be as described in this manual (section 4), although you must check
the cycling conditions included in your 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. Data capture should only be performed once thermal cycling has ended — no useful data will be
captured during the thermal cycling protocol.

4. There are two different methods available for SNP analysis on the LC480 system — KASP requires
the use of ‘Endpoint Genotyping Analysis’.

5. Ensure that you use FAM and HEX fluorophores only for your plate reads™.
*If you prefer to export your data and manipulate in another programme, it is advisable to measure
the passive reference dye in ROX and use this for normalisation (if the filter set is included in your
machine). The LC480 Endpoint Genotyping software cannot use ROX to normalise.

6. The KASP recycling programme will often improve results, especially for assays that are slow to group.
7. The use of white plates for genotyping on the LC480 is recommended.

. Overview of the procedure

3

1. Set up the correct detection format for KASP within the LC480 software — see section 5.1.
2. Prepare and run a thermal cycle ‘Experiment’ with a plate read step — see section 5.2.

3. Analysis your endpoint genotyping results to obtain genotyping calls — see section 5.3.

4. Recycle the plate if necessary — see section 5.4.

For Research Use Only. Not for use in diagnostic procedures
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4. KASP thermal cycling conditions

4.1 KASP thermal cycling conditions

Stage 1
1. 94 °C - 15 minutes

Stage 2

1. 94 °C - 20 seconds

2. 61 °C -60 seconds’

3. Repeat Stage 2 x 9 times (a total of 10 cycles) achieving a final annealing temperature of 55.6 °C.

'Drop -0.6 °C per cycle

Stage 3

1. 94 °C - 20 seconds

2. 55°C -60 seconds

3. Repeat Stage 3 x 25 times (a total of 26 cycles)

Stage 4
1. Add aread step at 37 °C for 1 min*

4.2 KASP recycling conditions

Stage 1

1. 94 °C - 20 seconds

2. 57 °C - 60 seconds

3. Repeat steps 1-2 twice (a total of 3 cycles)

Stage 2
1. Add read step at 37 °C for 1 min*

*KASP cannot be read at temperatures above 40 °C.
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5. Step-by-step user guide

5.1 Create a new protocol in the LightCycler software

* Open the LightCycler software.
» Select ‘Overview’ from the dropdown menu.
* Inthe ‘Overview’ window, click on the ‘Open Tools’ icon. .

* This will open the “Tools’ window. Click on ‘Detection formats’.
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Please note: this screenshot is taken from the LC480 vl instrument software. The filter combinations that should be selected for KASP when
The filter combination selection box will be different for the LC480 vll instrument using the LC480 vl (screenshot A) and the LC480 vll (screenshot B).

software. See below for more details.

* Click ‘New’ and give the new format an appropriate new name such as ‘KASP genotyping’.
Once saved, this detection format can be used for all subsequent experiments.

« There are two versions of the LC480 instrument; version | and version Il. These two versions
differ in the filter sets that are available / in-built within the instrument.

* Forthe version | instrument, select boxes 483 — 533 (FAM), 523 — 568 (HEX) and, if the filter is
in place, 558 — 610 (ROX) (see screenshot A above).

* For the version Il instrument, select boxes 465 — 510 (FAM) and 533 — 580 (HEX) (see
screenshot B above). Please note that ROX cannot be read at the same time as FAM and HEX
on the version Il instrument.

» Selection of the appropriate filters will enable you to select the FAM and HEX channels at a
later stage of analysis (see section 5.3).

» The screenshots above detail the filters that should be selected for both the vl and vll
instruments.

+ Itis important to increase the ‘Quant Factor’ setting to 10 as this will improve the signal to
background fluorescent ratio and hence improve genotyping results. All other settings can
remain at 1.

* Click the ‘Close’ button to return to the ‘Overview’ screen.
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5.2 Prepare and run a thermal cycle experiment with a plate read step

» Select ‘Overview’ from the dropdown menu.
* From the LC480 start page in the ‘Experiment Creation’ box:
» Select the plate type that you will be using from the ‘Plate Type’ box
* Click on the ‘New Experiment’ experiment button to take you to the program page.

Instrumant: 24136 toaded) Database: My Computer (Rowearch)

(" [overview | User:  Systam Ademin

- LightCycler® 480 Software release 1.5.0 SP3

Version 1.5.0.39

RS ol

Redative Quantification

» Select the correct ‘Detection Format’ from the drop-down menu (the format that you created in
section 5.1).

* Ensure that the correct reaction volume is programmed for your plate type:
* For 384-well plates, 5 pL reaction volumes should be used.
» For 96-well plates, 10 uL reaction volumes should be used.

* Please note: once you have set up the KASP program in the LC480 software, save this as a
template to re-use in future runs.

* Inthe program section, add four programs. The analysis mode should be set to ‘None’ for alll
programs except Program 4.

» The programs should be as follows:

! Programs.
_ Program Name | Cycles Analysis Mode
JProgram 10 ~{None v
|Program o S 26 “lwone
|Program 1 ~{Quantification -

» The four ‘programs’ can be re-named if required e.g. ‘Hot-start’, “Touchdown’, ‘PCR’ and ‘Plate Read'.

* Please note that the ramp rates shown in the next set of screenshots were the default settings in our
software. The default settings for your instrument should be fine for KASP.
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Program 1
* One stage (one cycle): 94 °C for 15 minutes
S ——————————— S Fogonss Tenmpemime NArie e
Target (°C) | Acquisition Mode Hold (hh mm: u) Ramp Rate (°C/s) Acqmsmons (per °C) ' Sec Target {'C) Step Size ("C) IE Slep Delay (cycles)
LED Zlnone ~loo:2s:00. Sas :l iJfo £0 D =

Program 2
* Two stages (10 cycles)
* 94 °C for 20 seconds
* 61 °C for 1 minute. This step is a touch-down. Ensure that the ‘Step Size’ is set to 0.6 °C and

that the ‘Sec Target’ is set to 55 °C.
| . . . .

CES ${None ~|00:00:20 Ha.e =] o P <o ‘:}
[lex {None |00:01:00 =2 = Zlo &
Program 3
» Two stages (26 cycles)
* 94 °C for 20 seconds
+ 55 °C for 1 minute.
Target (°C) | Auiuisition Mode ‘ Hold (hh:mm:ss) : Rm‘np Rate( Cls) Ac:]msmons(per'(:) SecTargel('C) Step Size (°C) | Step Delay (cycles)
G 7|none ~|o0:00:20 Tes S o ",1 o 3
[Elss Z{None Apo:m:oo =z =] lo =0 = :_1

Program 4
*  Two stages
» 37 °C for 1 minute to bring the plate to a suitable temperature for reading KASP (Plates must
be read below 40 °C).
» 37 °C plate read. For this step, the acquisition mode must be changed from ‘None’ to ‘Single’.

Pr T T
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CE one ~]oo:01:00 a5 = <o 0 <o =
Duerview
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|!
01515 02543 o3z 0411 0E0S 05353 10742 1383

Estimated Time [homm:$s]

+ Click on the ‘Start Run’ button to start the thermal cycle program.
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5.3 Analysis of results

* Once the thermal cycle with plate read is complete, you can proceed to analysis of the data.

5.3.1 Define the plate layout (when full plates have not been run)

» If you have not run a full plate, you will need to define the subset of wells that contain samples.
+ Click on the ‘Subset Editor’ button on the left-hand side of the screen.
* Click on the plus (+) symbol at the bottom of the window to add a new subset.
» This will add a subset to the list of subsets. You can change the name from the default
‘New Subset 1’ if desired.

— Subsets
. ID | Name ‘Analysis Report
il All Samples
2 New Subset 1
3 LGC Subset

* In the plate layout view, select all of the wells that contain samples. N.B. If the wells are not
adjacent to each other, you will need to press ‘Ctrl’ on the keyboard whilst selecting all of the
wells. Once all the required wells are highlighted (white), click ‘Apply’. The subset of wells will
turn blue and your subset will be saved.

—
—
W
—
0
T
T
0
o
i
o
)
—
i
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5.3.2 Define the samples

» Click on the ‘Sample Editor’ button on the left-hand side of the screen.
* Inthe ‘Step 1: Select Workflow’ box, select ‘Endpt Geno’ to enable the endpoint
genotyping options.
Step 1: Select Workflow-

(" Abs Quant (~ RelQuant ( Scanning (" Color Comp
" Tm (" Melt Geno (+ Endpt Geno

* Inthe ‘Step 2: Select Samples’ box, choose your sample subset from the drop-down menu,
if applicable.

* You can now identify those wells that contain ‘Unknown’ samples and those that contain
‘Negative Controls’. To edit the sample type of a well, first click on the well. Details of the
sample will be displayed on the right-hand side of the screen. In the ‘EndPt Sample Type’
column, use the drop-down menu to change the sample type. The colour of the well in the plate
layout will change accordingly.

r Step 2: Select Sampl ‘ Pos Color‘ Repl Of | Sample Name EndPt Sample EndPt
- Type Genotype
Subset: [211 sampies ba| m SenpTet =
| 1567 2| N Sample 2 Unknown
Al 00000 C 5] 2| W Semple 3 |Unknown |
cleie000e000006000000000000 Al W e s L
ErErrEE T as | W Sample S Unknown
E 26 Sample 6 Unknown I
2| m T e Sample Name  EndPt Sample EndPt
TEEE 2 a8 Sample &8 |Unknown = Type Genotype
| 10 ¢ 2 | W Sample 9 |Unknown | P T—
- at0| W Sample 10 |Unknown Sample 1 m vz
L 21| W Sample 11  |Unknown |
o oa 212| W Sample 12 |Unknown | ‘Sample 2 Unknown
T as| W Sample 13 |Unknown | B aga e 0 0
ple@ m a4 W Sample 14 |Unknown ;SB‘m'ple 3 St dard
| 2 1 as| W Semple s |[Unimoen |Sample 4 Lok
ECmmEmT T 26| W Sample 16 Unknown |
[Endee sampie Type | 27| W Sample 17 |Unknown | |[Sample S Unknown
a1e Sample 18 |Unknown
! Unknown [@ Negative Control 23| W Sample 19 |Unknown
220 Sample 20 |Unknown
21| W Sample 21 Negative Con
222 W Sample 22 |Negative Con|
23| W Sample 23 |Negative Con
a4 W Sample 24 |Negative Con|

* The ‘Step 3: Edit Endpt Geno Properties’ box can be used to change the sample type and
sample name for selections of wells. Highlight the relevant section of wells e.g. the whole of row
A, and then choose the sample type. Edit the sample name in the box, if required.

— Step 3: Edit Endpt Geno Properties

Sample Name ISample 1
Sample type
(¢ Unknown

(" Negative control
(" Standard Genotype name I
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5.3.3 View the genotyping plot

* Click on the ‘Analysis’ button on the left-hand side of the screen.
* Inthe ‘Create New Analysis’ box, select ‘Endpoint Genotyping’.

—Create New Analysis
Abs Quant/2nd Derivative Max
Abs Quant/Fit Points

Advanced Relative Quantification
Basic Relative Quantification
Color Compensation

Endpoint Genotyping
Melt Curve Genotyping
Tm Calling

* This will open a ‘Create new analysis’ window.

Analysis Type *lEndpo:Lm: Genotyping

Subset *IAll Samples

Program *lProgram

Name *IEndpoint Genotyping for All Samples

1[2 67819 MCAAZA3AAAEAEATAERS 20122123
T T

o|Ol=Z[Z| =] <|==[O]m|m[S]|olm] ]

:

* In this new window, you can select a subset of samples to analyse (if applicable).
» Click on the tick button.
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* You will then be asked to select the fluorophores for Allele X and Allele Y. Select ‘FAM’ for Allele
X and ‘VIC/HEX’ for Allele Y and click on the tick button.

Allele Y

WIC HEX / Yellow555 (523-568)

[~ Use external experiment for background correction

* The software will then display your endpoint genotyping results in the main window.

Subset: IAll Samples :] .O.. Fluorescence | Scatter Plot |

C1zAananERenTAERS 2021222224 & .
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i oy oo
B
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g ol 2700 ¢
F 2600
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J ""0
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&
II% 2.200] o’ " .
*
% 2100] %3‘;} .
2
P| 2000 ¥, %
= 1.900] oo
Crnn o [l 8 : :
1.800 . 0“
IEndpo;nt Genotype results j §1m .% ® ¢
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B Unknown [ Negative = 150 X P2 .
S = - b4
E———— &
P point F \ :] 1,400 . £ .
I.|C.. Pos Name 483533 | 523568  Call e
¥ W 21 Sample 2.84 0.83 ".“ > . * %
1 1.200 @ @ *
vl | 22 Sample 1.89 1.28 . p4 o
v B 23 sample 1.83 1523 1.100] * .. IR A
¥ [ 24 Sample 2.15 1.45 AGT RPN
¥ M 25 sample 3.03 0.84 : PS4 . . . :6' W3
¥ M 26 sample 3.09 0.85 0.500 ¢ . ‘. . =
¥ [ a7 Sample 172 327 0.800] o ¥ e
v . 7
@ I 28 Sample 0.86 1.78 7001
vl B 29 sSample 0.96 1.80
v B 210 Sample 1.02 2.08 1.000 2.000 3.000 4.000
¥ W 211 Sample 1.96 1513 Rrmerarre ]
v A12 Sample 1.89 1.26 v
N | ,C New Call | ERET
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» The window consists of a plate layout, a table view, and the genotyping scatter plot. The relative
sizes of all of these components can be adjusted if required.

» To assign genotypes to your samples, click on the ‘Calculate’ button.

» The software will then automatically assign genotyping calls to your samples based upon their
position in the scatter plot. The data points in the scatter plot and the plate layout will become
coloured based upon their call.

* You can change the automatic calls for individual samples by selecting the sample in the plate
layout view, changing the call in the ‘New Call’ box and clicking ‘Apply’.

Fluorescence | Scatter Plot ]
Endpoint Fluorescence Scatter Plot < ﬁ
2900
2800
2700 ¥
2600 = e
2500 vV ¥
&
2.400| Vv
2300 é% Y
2200 AN
2100 %,j N
2000 ;
& kAl &
2 1.900] K
@ v <
& 1.800] v &7
£ 1.700] o¥
g
§ 1600
£ 1.500]
L
1.400 /_
1.300{ )
1.200{ 4 ad “wa 4
2 s 84
1.100 s 8y 4,5
& VoA
1.000] S PR o g LB Mﬁ
0.900] 090 Yo & oL
P o LY
o & Bab
000
0700
0600
0500
1.000 2 i 4,000
Fluorescence (483-533)

Auto Call
Allele X
Both Alleles

* Alternatively, you can draw around the desired samples using the cursor, and then change the
call for all samples at once. Ensure that the ‘Select’ button is white before you select samples
(if it is blue, click on it to turn it to white).

* The “Zoom’ button can be used to zoom in on a specific region of the plot. The ‘Zoom’ button
must be white to enable you to do this (if it is blue, click on it to turn it to white).
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Fluorescence i Scatter Plot ;l
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If you wish to omit any wells from the analysis, re-assign these wells as ‘Unknown’ and then
choose to view only the Allele X, Both Alleles, Allele Y and Negative samples on the plot. This
can be done by clicking on the relevant buttons below the plate view.

@ Allelex @ BothAlleles @ AlleleY
u Unknown ([ Negative

Please note that the ROX values cannot be used for normalisation in the LC480 software; the
data must be exported to an alternative analysis program if normalisation is required.
To export data, you must return to the ‘Navigator’ window within the LC480 software.

Window: I Navigator _'I

Navigator | Query

- 2] Root
[#)-3¢] Administration
-] Roche
=] System Admin
-] Experiments
] Macros
] Preferences
#-- ] Special Data
-] Templates

Locate the experiment that you wish to export and click on the ‘Export’ button at the bottom of
the screen. You can then choose the file format that you prefer (*ixo, *txt, *xml).
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5.4 Recycling your assay plate

» If your data has not formed tight clusters after the initial thermal cycling protocol, you can
recycle the plate on the LC480 and re-read it.

As before:
» Create a new experiment (see section 5.2). Use the following KASP recycle thermal

cycling conditions:
1.94 °C for 20 seconds
2.57 °C for 1 minute
* Repeat steps 1-2 twice (a total of three cycles).
3. 37 °C for 1 minute followed by data acquisition.
* Once the recycle programme has finished, proceed with data analysis as detailed in

section 5.3.
‘Endpoint Fluorescence Scatter Plot (Setes) (zoom) Endpoint Fluorescence Scatter Plot
2000 . E
2800
s * 2004 N
. & 2600
2,500
LA 24
v " 2.3001
Yy ¥ 2200
RS AR 2100}
; 1,500 v v'!"‘ 4 g
& vy v - £ 2000 >
i VyyTy « 4 2 1 500{
“« g
:’" ¥ - o 5 1800
v had & g £ 170! a
¢ ¥ Pyt 2 s
vy ‘e
4 ) < 1.500
R > . i
. )
1000 V‘i < ) &
. . < 2 . . e 4 & La 5
'_" .“‘,‘ < B PRI 1100 g h{‘a
e 0. T B Ny by al om .04 o SEBASY
A WL o v vk
d e a dat
. 0.800 %
0.
1000 2000
Fluorescence (483-533) T 8 Fluorescence [183-5’:;1;!]“ A
Genotyping results after the standard KASP thermal cycle. The Genotyping results after completion of an additional three
pink samples cannot be assigned to a cluster, and clusters are cycles (One recycle programme). The clusters are much
quite spread out. tighter and many more samples can be confidently assigned
a genotype.
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5.5 Running the KASP Trial Kit on the Roche LC480

» If you have requested a KASP Trial Kit to run on your Roche LC480 machine, please follow the
protocol included with the kit to set up your reaction plate. This LC480 manual can be used to
help you to programme the instrument to run the Trial Kit reaction plate.

» After the initial KASP thermal cycle, the Trial Kit reaction plate should produce data similar to
that in the figures below.

Endovint Ferescemce Scutr ot L&D 1213 415 617 819 100111212 1415 1617 181¢ 20121 22123
AleNoNeoNeoNeNeNoNoNoeNeNeNe
: CloeNjoNioNioNioNoNoNoNeNoeNeoNe
¥
% EjoNoNoNecNeoNeNeoNoNoNoNoNe
§
§1nm
0500 g
el H
0 2000
Fluoescence (483-513) —

6. Further support

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



mailto:techsupport%40lgcgroup.com?subject=

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

¥ 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 I
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/1061/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 Create a new protocol in the LightCycler software
	5.2 Prepare and run a thermal cycle experiment with a plate read step
	5.3 Analysis of results
	5.3.1 Define the plate layout (when full plates have not been run)
	5.3.2 Define the samples
	5.3.3 View the genotyping plot
	5.4 Recycling your assay plate
	5.5 Running the KASP Trial Kit on the Roche LC480

	6. Further support

