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Notices

Limitations of use

For research use only. Not for use in diagnostic procedures. Unless otherwise agreed to in writing,
IDT does not intend these products to be used in clinical applications and does not warrant their fithess
or suitability for any clinical diagnostic use. Purchaser is solely responsible for all decisions regarding
the use of these products and any associated regulatory or legal obligations.

Safety data sheets pertaining to this product are available upon request.

Safety notices

Reminder symbols call attention to minor details that may be easily overlooked and
compromise the procedure resulting in decreased assay performance.

Caution symbols denote critical steps in the procedure where risk of protocol failure or damage
to the product itself could occur if not carefully observed.

Stop symbols indicate where this procedure may be safely suspended and resumed at a later
time without risk of compromised assay performance. Make note of these steps and plan your
workflow accordingly.
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Technical support

Visit https://www.idtdna.com/pages/support for a helpful answers to frequently asked questions or
contact us directly at applicationsupport@idtdna.com.
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Introduction

This analysis guide describes how to use the rhAmpSeq CRISPR Analysis Tool, which was designed
for flexible, cloud-based interrogation of CRISPR-mediated genome editing results. This information
can also be accessed in video format by viewing the rhAmpSeq CRISPR Analysis Tool tutorial.

The rhAmpSeq CRISPR Analysis Tool supports the following reference genomes.

Genome Name

Bos taurus - Cow (ARS UCD1.2)

Bos taurus - Cow (ARS UMD3.1)

Caenorhabditis elegans - round worm (WBcel235)

Canis lupus familiaris — Dog (CanFam 3.1)

Danio rerio - zebrafish (GRCZ11)

Gallus gallus - Chicken (GRCg6a)

Gossypium hirsutum - Cotton (ASM98774v1)

Homo sapiens-Human (GRCh37)

Homo sapiens-human (GRCh38)

Macaca fascicularis - crab-eating macaque (macFas5)

Macaca fascicularis - crab-eating macaque (MFA1912RKSv2)

Macaca mulatta - rhesus monkey (rheMac8)

Mus musculus - Mouse (mm39)

Mus musculus-mouse (GRCm38)

Oryza sativa - Rice (IRGSP1.0)

Rattus norvegicus - rat (Rnor6)

Sus scrofa - Pig (11.1)

Vitis riparia — Grape (EGFV Vit rip_1.0)
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Access the rhAmpSeq CRISPR Analysis Tool

From the IDT website, go to Tools, CRISPR Genome Editing, then select the rhAmpSeqg CRISPR
Analysis Tool.

mIDT Q Search for Products, SKUs, Part #...
INTEGRATED DNA TECHNOLOGIES

Products & Services Explore Solutions Support & Education Tools Company Contact Us

Oligo Design & Handling Alt-R CRISPR-Cas9 Library Design

(s CRISPR

CRISPR

CRISPR Genome Editing >
rhAmpSeq Design Tool

qPCR Assay Design
rhAmpSeq™ CRISPR Data Analysis
Tool

Gene Regulation and RNAI

Genotyping Alt-R Predesigned Cas9 Selection

Tegl CRISPR Cas12a CRISPR-Cas9 Systems
Genes & Gene Fragments Alt-R Custom Cas9 Design Tool Open up CRISPR editing to additional areas in Optimized genome editing solutions for
genomes. producing on-target, double-stranded DNA
i CRISPR-Cas9 Design Checker g o breaks.
i LEARN MORE >
Seoor e A Alt-R CRISPR HDR Design Tool s
All Tools

Create an account

An IDT account provides access to the Analysis Lab page and the ability to use the rhrAmpSeq CRISPR
Analysis Tool.

mIDT Q Search for Products, SKUs, Part #... @ @ MY CART

INTEGRATED DNA TECHNOLOGIES

Products & Services Explore Solutions Support & Education Tools Company Contact Us

o rhAmpSeq™ CRISPR Analysis Tool Sign In

Flexible, cloud-based interrogation of CRISPR-mediated, double-strand break repair UserName
s Analyze on- and off-target CRISPR edit sites without having bioinformatics expertise
s Characterize Cas 9 or Cas12a (Cpf1) edits (contact us for other nucleases) Password
= Batch analyze singleplex or multiplex samples (=500 targets) simultaneously

[ Keep me signed in. Details Forgot Password
= Interpret results with supported, validated, versioned workflows

+ Streamline analysis with same-day data delivery

= Access with purchase of rhAmpSeq CRISPR Library Kit

*This service is not currently available in China or Russia
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e Note: If you do not already have an IDT account, click Register to create your own account.

Once established, you will use this account login to sign in and use the rhAmpSeq CRISPR Analysis

Tool. After you log in, the Analysis Lab landing page opens. If you are not already part of an analysis
lab, click the Create a Lab button and give a unique name to your lab.

Analysis Lab Overview

You don't belong to any active lab. Please join or create one.

{ CREATEALAB

Create New Lab

Lab Name CRISPAItRationsBFXSupport]

After creating a lab, you can invite collaborators, colleagues, and students to join your analysis lab by

clicking Send Invite. Enter a list of those you want to collaborate with, and a custom message to
accompany your invitation.

Send Lab Invite(s)

Send to

Invite message

Hi Ellen! Join my anatysis lat

e Note: You can control user privileges by setting permission levels for each invited member.
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Manage your account

To use the rhAmpSeq CRISPR Analysis Tool, you will need Analysis Credits. You received a code for
these credits when the order for your purchased product was invoiced. To redeem your Analysis
Credits, click the gray Redeem Credit button, then enter the code. View your current balance and
transaction history in the top left corner.

e Note: Refresh the page to see the updated information on your account balance.

Redeem Credit

Credit code

Start analyzing

Open the rhAmpSeq CRISPR Analysis Tool by clicking the blue Analysis Tool button. Select Confirm
when prompted.

You are about to leave |DT's website to access |IDT's rhAmpSeq CRISPR Analysis
Tool hosted on lllumina, Inc’s website. lllumina is a third party service provider to
IDT. The Terms and Conditions, IDT Privacy Policy, and the Data Protection
Addendum governing your use of IDT's rhAmpSeq CRISPR Analysis Tool can be
found here and here and here.

concn

A new login page will open where you will enter your IDT account credentials again for security
purposes.

Now you are ready to begin analyzing data!
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Note: Since you have learned how to create and manage your account, you are ready to
e explore the other tutorial videos that further describe how to use the IDT rhAmpSeq CRISPR
Analysis Tool.

At any point if you need help or have questions, please contact us. We are here to assist you.

Upload data

Before we delve into the process of uploading data, let us review the supported data formats.
Specifically, you will have to provide demultiplexed sequencing data, usually in the form of .fastq or
.fastq.gz files as shown in the below image. These files contain the following attributes for each read in
the sequenced sample:

e read name
e sequence

e associated quality score

e Fun Py Weden 7
7 1 EOB A eS| B E 6’

IHIIIIIH

T CTGTAGTGT CAACT CAT TGC TGO O T TCCTAG TART CCCATAR T TTAGCTCTCCAT TTCATAGTCT T TCCT TGGG TG TCTTARARGT GACCATGGTACACTCAG

TTTHT

AT AT ARG AT OO AT AR T T TAGC T C T CCAT TTCATAG TC T TTCC T TRGG TG TG TTARAAGTGACCATGGTACACT
AOAFFHFHFCOFDGHFGBALAGL 2AF02DFB1F1BGERFFHFGHAGOOABDAGF21D1B1>B/GOBEHGHFFFH] FGFAF222BF22G2BFGH1F2BE/E/>A>0BEFHHF1E1F1FD<G221B>

GETGATCRACCARGTGCC TTGTC TG TAGTET CARCT CAT TGC TGOCCC T TOCTAGTART CCCCATAR T T TAGCTCTCCAT TTCATAGTC T T TOCT TGGGT G TCT TARARGT GACCATGG TACACTCAG

BCC572:1:1101:10510:17142/1
TCAGRACTGTCCTTCAGG TTCCAGGTGATCAACCARGTGCCTTGTCTGTAGTGTCAACT CATTGC TAGTART COCCATARTTTAGCTCTCCATTTCATAGCCTTTCC I TGGETG TG TTAMRAGTGACCATGGTACACTCAGCACGGATGAR

DEECDEFFFFFF
B8CcC572:1:1101:10745:20365/1

22 TCRAGRACTGTOCT TCAGE T TCCAGGTGA T CAAC CAR G TGO T T CTC TG TAGT G T CRACT CAT TGC T CCCCC T T TAGTAR T CCCCAT AR T T TAGC TC TCCAT TTCATAGTCT TTCCT TCCGT G TCTTAMARGTGACCATGCTACACTCAG
+

nnnnnnnnnnnn

i CDDDCEFFFPEFGGGGGEG! ITHHHHHII 5 B m

There are a few different ways to upload your data to the rhAmpSeq CRISPR Analysis Tool. You can:
e drag and drop files into the application
e upload files from a local drive
¢ upload files from the cloud using the Connector

For smaller file sizes, using drag-and-drop is the fastest and easiest method for uploading sequence
data.

Simply navigate to the Files tab, then drag the samples you want analyzed into the open gray box in the
interface as shown below.

Files are uploaded in parallel, and upon successful upload, R1/R2 files are automatically paired to
create a “Sample.”
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mIDT m 22 Samples W Analyses Ll Aggregations Eo 0 =0

NTEGRATED Dk TECHNCLOGES O Files _ = A
i ’ e grinped it g Mle Hast ) Pairt e Bles vl be st ok somple beve: mes. £ Sample 1. R1 fastq gz and Sampie 1,12 fastg g7 woukd bu e p—

CRISPARE [ 1000]

o olaolo

e Notes:

e For drag-and-drop uploads you must stay on the upload page until the transfer is
completed. Wait for the progress bars to indicate when the uploads are complete before
moving to the next step.

e Alternatively, you can manually pair read data into a sample by selecting the uploaded
files, then clicking the orange Create sample button.

#Sampies U Analyses |&l Aggregations E 0 0= 0
O3 Files S - -,

g% Chose afile or drag it here

File Mame Creation Date - Size Source

TestSample-51_R1 fastq gz 2021/01/29 1421 5T188KB Browser upload
[ | o et
S
] TestSample-51 R2fsta @ 202101729 1421 S97.02KB Browser uptosd

Upload large files via connector setup

For larger files, or high-throughput applications, the drag-and-drop method may not be fast enough.
Consider using the Connector setup upload feature. Navigate to the Settings page, indicated by a gear
icon.

mlm’ i Files 2 Samples U Analyses |l Aggregations = ﬂ ® = o
HIEGRATED DA TECHNOLOGES

& Settings o

Here, you can set up the uploading of data from your local drive, or cloud storage systems. This guide
will give you a high level overview of how to set up the Connector; for a more in-depth review, see the
rhAmpSeq CRISPR Analysis Tool Data Transfer Guide.

To start uploads from your local drive to the analysis platform, click the New button under Local
Connector Settings, then specify the following:
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¢ name of the connector
¢ computer’s operating system

e upload/download location of your data

ml DT CiFiles 2 Samples % Analyses bl Aggregations = n O =0
MNIEGRATED Deva 1 OUDGES Qk..u..:-,:-. s
- Local Connector Settings
pansng InpMaion & Downlosa 3 Delins
29fc25c9-5056-420b-824d-fRaab5387cfe
+
Hew ko)
of Sample Creation Strategy
Sam
Save your inputs, then download and install the connector software.
£ Settings o
«d Local Connector Settings
pending installation & Dowmnload 8 Delete
Save the [nitialisation key below as you will need it during the installation of the connector
29fc25¢9-5e56-429b-824d-fBaab5387cfe
pending installation ' & Download 8 Delete
Save the Initialistion key below a5 you will need it during the instaliation of the connector
812a77de-996a-4573-832c-43eaefb81lcc2

Follow the on-screen installation prompts.

To start uploads from a cloud streaming scenario, click the New button under the appropriate cloud
service provider that you use. The setup is the same as above (uploads from a local drive), except that
some specifics for each cloud provider may differ. Reference the rhAmpSeqg CRISPR Analysis Tool
Data Transfer Guide for detailed instructions based on your cloud provider.

Data with multiple amplicons

If you are analyzing data with multiple amplicons in each sample, you will need to upload two 6-column
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BED-formatted files specifying amplicon and guide coordinates of the genome of interest. These BED
files contain the following for all targets being analyzed:

e chromosome
o start location
o stop location
e name
e strand

Important: Guide coordinates should not include the protospacer adjacent motif (PAM) but
should include the correct strand information (+ or -) so that the guide is 5’ to 3’.

e Note: If the rhAmpSeqg Design Tool was used to generate the panel, then the amplicon BED
file can be found in the Design Tool dashboard, as shown below. The file “Assay_panel.bed”
will work for this.

View of GeneX_guides.bed

FileName  GeneX_guides bed Size  3KB
Creation Date 2021/01/04 16:49

1 khrll 36573321 36573341 GeneX @
2 chrl 3592654 3592674 OT1 @

3 ¢hrl 16415506 16415526 T B
4 chrl 33698343 33698363 T -
5 ¢hrl 34144141 341.:412 T .
6 chrl 49123785 491237 T -

¢chrl 52927734
8 chrl 115105048
8 enrl 1saa2s8110 1
@ chrl 166594026 66894026

COOOOOOO

11 chrl 183144152 183144172 0OT10 e -
12 c¢hrl 200374008 200374028 OT11 e -
13 c¢hrl 2 2 206221495 QT12 8 =+
14 ¢hrl@ 7025 6437045 OT13 e -

15 hrle 200 106920229 OT14 e

16 chrld 121105416  OT1S (-]

17 hrlé 8

125696329 OT1é
18 ¢hrll 2525645 2525665 OT17 @ -
19 c¢hrll 12125984 12126064 oT18
20 ¢chrll 20102285 20182305 oT1e
57348933 or2e

¢h
22 cnrll 64787990 oT21 =
23 chril 103863244 OT22 =
24 ¢hrl2 26976558 o123 -
25 chrld 49647269 49647289 oT24 -

56088661 0125
57158531 oT2é
57289538 or27
74842106 oT28
or29
106046735 o130
109286629 109286649 OT31
124489776 124489796 0732
22458937 22458557 o133

P eI T VDD D
.

To upload these files, use the gear icon to open the Settings page, then scroll down to find the section
called “BED Files for Multiplex Analysis.” Upload your guide RNA and amplicon BED files into the
specified sections by using the drag-and-drop upload method.
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>O<IDT Cifiies 27 Samples ' Analyses Ll Aggregations iin@- = o

NIEGRATED ONA TECHNGLOGES
& Settings .

T BED Files for Multiplex Analysis

Choosea fileor drag it here

12900 Vdabea 16K8

GanaX_puides bed 3KB

Quality control checking BED inputs

In order to use your BED files for multiplex analysis, the uploaded BED files need to be checked for
errors. Navigate to the Settings page, then look for the “BED Files Pairs” section. This is where you
QC-check your inputs to make sure they can successfully be used for analysis. To begin, select the
orange Pair BED files button, as shown below.

£ Settings o

Y BEDFiles Pairs 2
Pair Name Guide RNA Amplicons Species Creation Date Status
HBB_guides_dual_min_min HBB_guides_dual_min_min.bed HBB_test_amplicons.bed Homo sapiens - human (GRCh38) 2020/12/04 11:13 Fail
HBB_guides_dual_min_pos HBB_guides_dual_min_pos.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 11:57 Pass
HBB_guides_all_dropout_fix HBB_guides_all_dropout bed HBB_amplicons_all_dropoutbed  Homo sapiens - human (GRCh38)  2020/12/04 15:06 Warning
HBB_guides_dual_pos_pos HBB_guides_dual_pos_pos.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 14:59 Fail
HBB_guides_dropout_fix HBB_guides_dropout bed HBE_amplicons_dropout.bed Homo sapiens - human (GRCh38)  2020/12/04 15:08 Warning
HBB_guides_singleplex HBB_guides_singleplex.bed HBB_amplicons_singleplex.bed Homo sapiens - human (GRCh38) 2020/12/04 15:05 Warning
HBB_guides_dual_pos_min HBB_guides_dual_pos_min.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 14:58 Pass
HBB_guides_minus HBB_guides_minus.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 15:01 Warning
HBE_guides_positives HBE _guides_positive.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 15:00 Warning
HBB_guides_dropout HBB_guides_dropout.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 15:04 Warning
HBB_guides_multi HBB_guides_multi.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 15:03 Warning
HBB_guides_four HBB_guides_four.bed HBEB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 14:59 Warning
HBB_guides_dual_min_min_pass HBR_g\ﬁ&es_dua\_min_min.h?ﬂ HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 11:34 Pass
HBB_guides_all_dropout HBB_guides_all_dropout.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2020/12/04 15:04 Fail
DemaPairing HBB_guides_minus bed HBB_amplicons_singleplex bed Homo sapiens - human (GRCh38)  2021/02/0114:34 Ongoing
HBB_guides_positive_1.0.0 HBB_guides_positive.bed HBB_test_ampliconsFixed.bed Homo sapiens - human (GRCh38) 2021/02/01 13:57 Warning

You will enter:

a unique name to reference the files being paired

the pipeline version intended for analysis

guide and amplicon BED files

species these coordinates come from
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These entries will initiate the QC check on the files, which will take approximately 5-10 minutes to
complete. A status message of PASS, WARNING, or FAIL will appear when the pairing is complete.

92/01/2021 08:20:49 PM - INFO - create:set_up_logging - Logging to bedQC.log
02/01/2021 08:20:49 PM - WARNING - columnBiasCheck:columnBiasCheck - There is only one value of {'+'} in column 5; make sure this
02/01/2021 08:20:50 PM - INFO - create:set_up_logging - Logging to bedQC.log

Handling QC statuses

If a PASS status is shown, you are ready to start your analysis.

If a WARNING status is shown, double-click the pairing to understand why the paired BED files were
flagged. These files will still be available for analysis; however, they should be reviewed to make sure
there are no persistent problems with your experimental inputs.

If a FAIL status is shown, there is something wrong with the BED inputs that needs correction. Check
the log and make the appropriate corrections in the files to reverse the failure.

Important: Once paired, BED files cannot be deleted from the analysis tool. This is to ensure
they are available for previous analyses that used them. Try to provide unique and
memorable names for these BED file pairs. BED file pairs may be hidden from the interface if
they are no longer needed.

Analyzing singleplex experiments

If you want to screen on-target guides and conditions, you will need to know how to analyze your
singleplex experiment.

Important: Make sure that data has been completely uploaded and put into samples before
proceeding.

First, select your samples. Navigate to the Samples page where you will be able to see all the
samples that have FASTQ files associated with them. Select the groups of samples with a single
amplicon that you want to analyze. Begin the analysis by clicking Analyze Singleplex.

To start the run, you will need to associate information and parameters with the run and individual
samples. This is where you will also specify the version of the CRISPAItRations software to use for
the analysis.

For research use only. Not for use in diagnostic procedures.
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() Files 5 Analyses Ll Aggregations 4 0 = e

% Samples 7 Edit | | %3 UnlinkF 8 Delet

Q

Run Singleplex Analysis Cancel

singleplex_GeneX_Control, Singleplex_GeneX_EditedHDR and Singleplex_GeneX_EditedOnly
Analysis mode [ RISPAltRations 1.0.0 ¢ W Analysis Tags

Before starting the run, provide the information highlighted by red boxes, namely the nucleotide
sequences for the guide and the amplicon, 5’ to 3’, excluding the PAM.

Sample Guide Sequence Amplicon Sequence Nuclease Window Size Donor

Singleplex_GeneX_Control |

«
«
2
0
«
&«

default

Singleplex_GeneX_EditedHDR | ¥ ¥ Cas9 v ¥ default ~ %
Singleplex_GeneX EditedOnly | ¥ ¥ | Cas9 ¥ | default v ¥

The additional parameters that can be configured on a run include:
¢ the applicable CRISPR nuclease
e window size for interrogating variants
¢ nucleotide sequences for HDR donors
o well position (for advanced visualizations)
e sample name
e treated vs. untreated sample

e Tip: You can quickly populate the same entry down an entire column at once by entering the
information in the first row, then clicking the down arrow icon to the right of the field.

¢ Note: For batch runs that have a large number of samples, you will need to upload a
samplesheet to provide run information. To get a template of this samplesheet, click the
Export to CSV button.

00

www.idtdna.com | applicationsupport@idtdna.com

RA-DOC-663 REV01
For research use only. Not for use in diagnostic procedures.

Page 14 of 27

danaher.


http://www.idtdna.com/
mailto:applicationsupport@idtdna.com

MIDT Analysis Guidelines
rhAmpSeq™ CRISPR Analysis Tool

INTEGRATED DNA TECHNOLOGIES

GeneX_Samplesheet_commaExample - Excel

File Home Insert Draw Page Layout Formulas Data Review View Help 2 Search % Share
Y Calibri ! = = — 3 % Conditional Formatting ~ =) jo) g
@ - B I us- s = = = B - Number fB8 Format as Table - Cells Editing ek
~4 ad 2~ A~ = = - [ Cell Styles~
Clipboard " Font Alignment Styles ideas
B2 ¥ Je GGCATCGTGTACTACCACGG
A B C D E F G H | J K L M
1 Sample Guide Sequence Amplicon Nuclease Window SDonor  Well Group ID_Treated
2 |singleplex_GenexX_Control GGCATCGTGTACTACCACGG GCTCAGA. Cas9 default Al Control FALSE
3 |singleplex_GeneX_EditedHDR |GQCATCGTGTACTACCACGG GCTCAGA.Cas9 default ATGGTTCTIAZ EditedHDI TRUE
4 |singleplex_GeneX_EditedOnly |GGCATCGTGTACTACCACGG GCTCAGA.Cas9 default A2 Edited TRUE

After specifying your sample information in Microsoft Excel, save and upload this file directly into the
interface using the Import from CSV button.

Before starting your run, designate an “Aggregation” name, which creates a single location to
interrogate all samples in the run. You can add additional metadata and unique descriptions to help
label samples and experimental details for tracking results before starting the run.

Caution: When a red box highlights any of the sample information fields, you will not be able
to start the run. Check the hover text on any parameter with a red box to find acceptable
inputs and make corrections accordingly. When all inputs are satisfied and no red boxes
appear, then you are ready to begin the run.

MIDI [ Files WEATUISEN O Analyses Ll Aggregations E s 0O = e t
INTEGRATED DNA TECHNOLOGIES =
2 Samples + Edit % UalinkE . 4
Available analyses . .
Run Multiplex Analysis Cancel
CRISPAItRations
AAVS1 Ctrl. AAVS1 HiFiCas? and AAVS1 WTCas9
Analysis mode CRISPAIt-Rations 3.2.4
W Analysis Tags
Delimiter v [@ Export to CSV @ Import from CSV
Sa BEDFil 5 Pair Don
Uploads
AAVS1 Crrl
Downloads
AAVS1_HiFiCas?
red fo
AAVS1 WTCas? v ¥ | Cas? v ¥ | default v ¥

To check the status or results of a run, navigate to the Analyses page. As soon as cloud resources
begin processing, a progress bar should appear. Analyses can take between 20 min—2 hr to complete.
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Interpreting singleplex experiments

View your results by double-clicking the sample on the Analyses page. This opens the landing page
where you will interpret the results of your experiment. View the graphics for all targets amplified in the
Target Details section. You can also easily export the graphics in the interface for selected targets
using the Export button in the top right corner of the page.

[ Files 2 Samples Ll Aggregations =E & 6 = e
NIEGRATED DHATECHEOIOSE y Target Details: AAVS1_WTCas?, CRISPAIL-Rations 3.2.4, 2021/02/04 14:17 _Bxport

Select 1or more targets on the left to see target result details. Max 100 targets are isplayed at a time.

Qs Analysis Details

~ Metrics
 Target Report
Q% Target Details
3 - L > o 2 T 2
@ Alignment Details ) £ P £ ST & S8
& & R
Target
s AAVS1_1RH 65D655F066094DDZ0Z WiCas9 TRUE 7140 812 9188 616 00 00 00 196 9496 504 616 322 5217 00 308 4545 322
AAVS1_2RH E7465CEOE094D5Z0Z WiCas9 TRUE 16810 8001 1999 7769 00 00 00 232 3403 6597 7769 1285 5694 00 6609 7237 714

v AAVS1 1RH.65D655F04

Aavs1 2RH E7465CEREER N,

AAVS1 3RH.6020640C4 % Edited 5 Repair Pathways el

m]
- i AAVST_1RH 65D455F066094DDZ0Z 9186% 8129 9188% 6.1 94.96% 50
W) | RS AAVS1_2RH E7465CE90E094D9207 [IEEREE] 8001% 19.55% 7769% a 3403% 6597%
O AAVST_5RH 41ABDAQY [ M Unedited BINHE) M PerfectHDR B ImperfectHDR M Winframe W Frameshift
il Other g
(] AAVSLERH.B4ASIESD:
O AAVS1 7RH.3CBT3ACA ~ Frequency Histograms

Also, on this page you will be able to find the frequency of the editing, the specific repair pathways
used, and any frameshifting events that may have occurred. Dive deeper to explore the exact position
of insertion and deletion events in the sequenced sample, even the size of these events. We include a
frequency histogram showing the normalized positional frequency of insertions, as shown below.

B Anabse et |
* Metrics
% Target Report
W Target Details
g i i £ oy g &t
e & & &5 & & 4 &
Target Edted || Editeo | TRUE 7 777 223 %% 084 003 6997 9693 2298 T34 12 7499 1557 819
.53 3003% T
Winemied WMNHE) B PerfectHDR M imperfectHDR B Ogher B inframe W Frameshift
= Frequency Histograms
Insamions
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Viewing allele details

Go to the Alignment Details page to view the distribution of alleles in the sequenced population using
the Integrative Genomics Viewer (IGV).

Click on the event of interest to see both the frequency of the event and the read count.

mIDT [ Files 2 Samples Ll Aggregations EH O = 0 v

NIEGRATED DRATEGROISES ¢ Alignment Details: 20191204-CP3P7-5697, CRISPAIt-Rations 3.2.4, 2021/01/08 09:45
ra Analysi@ﬂails eiect W more target L -.l .I-'[.I' e¢ target res : f‘r 5. \-;\;J rgets are me.

&y Target Report IGV 10209 -+
& Target Details C )

& Alignment Details P 10ke 2p 308p a0tp 50bp E0bp 70 6p sopp  90rp 100 by

T ETEEEEEE BT OEE 0 0 B BT SR R
Target a
|bed| o
B SingleplaxSample
R o
1]
e Y x“
== e
—— — — — — _._;:‘_’.:':ﬂ Secondary Mo Py — =

L 45 supplementary No

i
I_ Duplicate No

~ -4 Failed QC No

— MD 25A16°G59

ZC 3
®a| AF 22.404600478149414
1

« ] FQ 211 |

For those with advanced graphical considerations, the raw data we use to render the graphics can be
downloaded from the Analysis Details page in the Results section.
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Qr Analysis Details Gu

9 Target Report

Sequence | GGCATCGTGTACTACCACGG

Amplicon Sequence | GCTCAGARTCTGTTCTATGCCCCAATTTTICTGTTTCATGCA,
GCTAAAGTATGACCCCGATGTTGTGRT! TTTCC!
(GTGAAGH O CAA
A GG

@ Target Details &0

default

9y Alignment Details

Edited

Dena
Treated | TRUE
Wt A2
Species
Total ortarget reads | 5078
Reacsitotal) | 5170.0 %QCpassing | 9945841
%Merged | 98.91093 %Primer-cimer | 0.0
% On-target 99.84
¥ Results
i = r;

UMKHOWN (&) (&
= &
=&

csv D) (&

cs =Ry
csv &~ &
LocationHist csv csv el
ary.cev s &ia
UNKNOWN (&) (O

On this page, you can see general sample information, as well as an assortment of other files for either
viewing or downloading.

MIDT [ Files /SampleswAggregations = & 0 (2]

INTEGRATED DNA TECHNOLOGIES

@y Analysis Details: 20191204-CP3P7-5697, CRISPAIt-Rations 3.2.4,2021/01/08 09:45 % Close

lotal on-largetreads PR A

Al biidesdaldl View of SAMPLE collapsedindelinfo.csv + x

Qy Target Report
QJ' Target Details File Name SAMPLE _collapsedindelinfo.csv
Qs Alignment Detail Size | 2399K8

CreationDate | (51 2021/01/08 09:55

freqCount ReferenceAlignment

211 ACAGGACACTTCCTTGCAGGAACAGAGGTGCCATGCAGCCCCGGGTACTCCTTIGTTGTTGCC
109 ACAGGACACTTCCTTGCAGGAACAGAGGTGCCATGCAGCCCCGGGTACTCCTTGTTGTIGCC | format

69 ACAGGACACTTCCTTGCAGGAACAGAGGTGCCATGCAGCCCCGGGTACTCCTTGTIGTTGCC | INKNOWN (&) (8

69 ACAGGACACTTCCTTGCAGGAACAGAGGTGCCATGCAGCCCCGG-- oSV Q) (=

GTACTCCTTIGTTGTTGCCCTCCTGGCGCTCCTGGCCTCTGCCCGTAAGCACTIGGTGG B o (&

44 ACAGGACACTTCCTTGCAGGAACAGAGGTGCCATGCAGCCCCGGGTACTCCTTGTIGTTGEC | o) (&

P ACAGGACACTTCCTTGCAGGAACAGAGGTGCCATGCAGCCCCGG-- o By o) (&

: .. = fsv =~ &

x @) v &
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Viewing the target report

To interpret and compare results of different samples within an experiment, go to the Aggregations tab.

On the Target Report landing page, view all the samples that were aggregated for summarization. Any
report that you view can easily be exported to Microsoft Excel. From the Target Report page, sort or
filter the experimental results as needed, and create additional graphics in the software of your choice.

To compare a sample with another, click Target Details. On this page you will find the same graphics
that were available for individual samples; however, here you can also overlay results from other
relevant samples within the whole experiment.

mIDT [ Files  2* Samples Il Aggregations = & 0 =

INIEGRATED BNATECHNGLOGES 1) Target Details: 20191204-CP3P7-5697, CRISPAIt-Rations 3.2.4, 2021/01/08 10:45 oo~ ) (D
Select 1 or more targets on the left to see target result details. Max 100 targets are displayed at a time.

@ Analysis Details
¥ Metrics

% Target Report

@ Target Details

o
& §

o 13

i i 3 d SO € o S & A
& Alignment Details oF & B q"&\"b Q_\Lu‘@. o) &3¢ q“”i 5 QL‘% A5 & Q_\L:y & o

£\ & P O B & s o F G T T O & o <
d A o TFT ST T S R S g S e RE ¢

Targe

i SingleplexSample  sgRNASompleAPOCI  TRUE 9380 8838 1162 8635 00 00 00 203 2537 7463 8635 2708 6378 354 5938 108 842

% Edited % Repair Pathways % Frameshift
singleplexsample [ENEE] 88.36% 1162% 86.35% of  2537% 74.63%
M Unedited BINHE) B PerfectHDR MimperfectHDR B

M Unedited M Edited g M inframe B Frameshift
ther

In the graphic below, the run contained two samples with different guides, treated under the same
conditions. Notice that the indel profiles of the two guides are different, as would be expected.

DT [ Files Z* Samples @ Analyses JEINEREg-elalhs E 8 O =0
IIEGRATED ONATECHROLOGES |1t Target Details: 96wellFigure, 2021/01/08 09:45 Export™

{ormalized positonal frequency of deletions (out of 100%) for all events annotated as "NHEJ"

sl Aggregation Details

|l Target Details S .

il 96/384 Well Display

) — R

|l Target Report i 20 -18 -16 i v ¥ X
Amplicon position (relative to cut site)
Target

SingleplexSample = 20191204-CP3IP7-5361 .SingleplexSample  — 20191204-CP3P7-5416 .SingleplexSample

20191204-CP3P7-5352
SingleplexSample
20191204-CP3P7-5361 i

20191204-CP3P7-5416 Indel Frequencies

M[E&d frequency of insertion/deletion sizes (out of 100%) for all events annctated as "NHEJ" or "Unedited” (indel size = 0)
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Screening guides

When screening a large number of guides under varying conditions and treatments, you can use the
rhAmpSeq Analysis Tool to generate graphics in 96- or 384-well plate formats to find conditions that are
optimal for your experimental goals. The graphics in 96- or 384-well plate formats are available for
singleplex analyses only.

To create these graphics, simply specify the “Well” information for each singleplex sample prior to
sample analysis.

Once your run is complete, go to the Aggregations tab where you can find graphics displaying the
following:

o frequency of editing
e repair pathway utilization

o frameshift frequency

mIDT [ Files 2 Samples 5 Analyses RNV EECTalonH] = 8 0 =
INIEGRATED DRATECGHNOOSES |1y 96/384 Well Display: 96wellFigure, 2021/01/08 10:45 Ly

101-500reads

Ll Aggregation Details ® ® [ [ ] [ ] [ ] [ ] [ J [ ] [ ] o [ J

Ll Target Details G1 Gz G3 G4 Gs Gé G7 Gs G G10 G11 G1z

il 96/384 Well Display ® ® [ ] [ ] [ ] [ ] [ ] L} [ ] (] [ ] [ ] 3N Taads

Ll Target Report H1 H2 H3 Ha HS He H7 Hg Ho H10 H1L H12

501 - 1000 reads

¥ % Repair Pathways
W % Unedited
® [ J L] L] [ ] [ ] [ ] [ ] [ J M %nHE)
% Perfect HDR
AL Az A3 A4 as A8 a7 A8 A9 A10 ALl AL2 B %imperfect HDR

M % Other
.ooooooooo

B1 B2 B3 B4 BS Bs B7 B8 B9 B10 B11 B12

€1 c2 c3 c4 Ch cé c7 c8 ce c10 Cc11 c12

““‘:;‘"“00000

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12

““S:’ooooooooo

El E2 E3 E4 E5 E6 E7 E8 E9 E10 El1 E12

Analyzing multiplex experiments

The most common application for multiplex CRISPR NGS is to quantify on- and off-target editing effects
of a guide. In our example, we show how to analyze samples that have multiple amplicons per sample,
known as multiplexed samples.

Important: Make sure the following have been completed before proceeding.

e Data have been uploaded and created into samples
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e Guide and amplicon BED files have been uploaded and paired

e Tip: For a deep dive into pairing your guide and amplicon BED files, watch the section of
the rhAmpSeq CRISPR Analysis Tool video How to quality control check multiplex file

inputs.

To begin, select the samples you want to analyze, then click Analyze Multiplex.

[ Files WEAEMBIEE @ Analyses Ll Aggregations
, Samples P Analyze Singleplex PAnalweMul““tiplu & Edit S Unlink Files O Delete g

Select all samples you wish to analyze together.

4 0 = e : _ v

Sample Name Creation Date - Status Size Experim

tutorial

T T S N 2 S [T
B T T — e — — L

AAVS1_HiFiCas9 2021/02/02 15:35 2.18MB

Once your data has successfully been checked for quality control, select your named guide/amplicon
pairs and other relevant run information, including:

e the appropriate CRISPR nuclease

e window size for interrogating variants
¢ nucleotide sequences for HDR donors
¢ sample name information

e treated vs. untreated

Navigate to the Analyses page to check the status or results of your analysis. As soon as cloud
resources begin processing, you will see the progress bar. Analyses can take anywhere from 20
min—2 hr to complete. Your turnaround time will depend on your read depth plus the number of
amplicon targets being quantified per sample.
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>O<IDT [)Files 2 Samples Ll Aggregations = 6 0 = 0

INTEGRATED DMA TECHNOLOGIES Q} Analyses o

fwallable alyses i le Prog Status Reads (total) % QC passing % Merged

CRISPAItRations k
20191204-CP3P7-5978 [T success 4561 99.76108 99.629875
20191204-CP3P7-5923 EEEEmEREEE  SUCCESS 33598 99.65163 99.54672
20191204-CP3P7-5914 LTI success 10,308 99.50957 99623116
20191204-CP3P7-571 LTI success 6,047 99.523575 99.83493
20191204-CP3P7-580 EsEEEEREEE SUCCESS 21694 99.619705 99.79303
20191204-CP3P7-51259 EBmEmEEEEE  SUCCESS 5.841 §9.81324 99.64279
20191204-CP3P7-5135 [ITTTTITTT) success 3.389 99.735374 99.97052
20191204-CP3P7-5416 EEEEmEREEE  SUCCEsS 3398 99.82619 99.44863
20191204-CP3P7-5352 T SUCCESS 8849 99.54041 99.71847
20191204-CP3P7-5361 EEmEmEEmEE  SUCCESS 32.353 99.60705 99.71336
20191204-CP3P7-5642 LTI success 38877 99.583984 99.64375
20191204-CP3P7-51204 [ R 39.934 §9.646835 99.67803
20191204-CP3P7-5697 EEmESEEEEE  SUCCESS 2275 99.82832 98.79622
20191204-CP3P7-51195 LI success 4938 99.53704 99.858444
20191204-CP3P7-5633 EEBEBEEEEE  SUCCESS 7462 §9.469284 99.573166

Interpreting multiplex experiments

When you have completed your analysis, the Target Details landing page displays. This page contains
graphics for all amplified targets. Each target can be toggled on or off by checking or unchecking the
checkboxes to the left of the targets in the table. Also, the active display on the page can easily be
exported by using the Export button in the top right corner.

From the Target Details page, you can find a range of data, including:
e frequency of editing
e repair pathways
¢ frameshifting events

Additionally, you can explore the position of any insertion and deletion event that occurred in the
sequenced sample and the size of these events. We have included a frequency histogram that shows
the normalized positional frequency of insertions below.
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2 3
Ut Analysis Details
¥ Metrics
Q1 Target Report
1 Target Details
- &

s = 2 ) x - s 2™ 2 s ;- &

U Alignment Details & & & S 8 & & & & & 7 ; SF
o o & G F 4 OF &F o 2 S R
Target

GaneXl Edit TRUE 35570 44 48 5552 4405 00 0.0 00 043 SB09 3191 4405 2409 945 233 18,96 393 045

% Edited % Repair Pathways % Frameshift
i GeneX 5552% 44.48% 55.52% 4405% SB0Y% 3191%
I ' M Uneaitec M Edited B Unedited MINHES BPerfectHOR M ImperfectHDR M Other M inframe  BFramesnift
* Fr jency Histe !
oT4 Frequency Histograms
Insertions

_ = :. '. G n ok AT Be % 4F 95 A B e e "'_'/\'* T b T T

Amplicon position (retative 1o cut site)

Viewing allele details

Go to the Alignment Details page to view the distribution of alleles in the sequenced population using
IGV. Click on the event of interest to see both the frequency of the event and the read count.

Uy Analysis Details

% Target Report IGV 5t (Corer G ) (Gonter e ) (R (e 505) () @ (4]
Uy Target Details

[ J
Uy Alignment Details 5 g 2080 wpe s a0 g s waps 15 130
it ©
e
o

ory —

oT10

For those with advanced graphical considerations, the raw data we use to render these graphics can be

downloaded from the Analysis Details page. On this page, you can see general sample information, as
well as an assortment of other files for either viewing or downloading.
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% Analysis Details Guige RNA | GeneZZ_guides bed

Totaion-target reaqs | 363891

Reads (totat) | 3

¥ Merged | 99970604

r Target Report Amplicons | GeneZZ_amglicons bed
2 Target Details Donor
Qr Alignment Details Well | MotSpecified

Treated | TRUE
Species | Homao sapiens - human (GRCh38]
appea | 100
Q 99.99945
% Primer-dimer | 0.0

%On-target | 1000
* Results

OUTPUT1argz 1088M8 UNKNOWN (&) (&
SAMPLE 2 764,94 KB csv [=H
2141KB PNG =R
SV =R
csv Ho&
sV =R
csv =&
(=37 &~ &
109.36KB UNKNOWN (& ) (&

« Be the T

Viewing the aggregated results

Go to the Aggregations tab to interpret and compare results of different samples within an experiment.

INTEGRATED DMA TECHMOLOGIES

Ll Aggregations

Multiplex

AANS
GeneXExample
AAVS Multiplex
MultiplexAAVS
RAG1 GK
TestNonsense
HendelLab
GavinsMonsense

FéwellFigure

MIDT [IFiles 22 Samples 1 Analyses RNt -elenE E 4 D= e

Q

Creation Date - Analyses

2021/02/02 15.48

ot

Demo
2021/02/02 15:45 3
2021/01/29 1125 3 GeneX
2021/01/2909:56 3 Yema
2021/01/2909:55 3 emo
2021/01/15 10:28 2

GavinKurgan

= =t
oo 7
e

2021/01/1509:44 . GavinTest

2021/01/1415:37 2

HendelLab

2021/01/08 1332 4 GK
2021/01/08 09:45 15

On the Target Report landing page, view all the samples that were aggregated for summarization, then
export this information easily to Excel. With Excel, you can easily sort or filter experimental results as
needed, then render additional graphics in the software of your choice.
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File Home Insert

B D D
e O [
Diata = 5

Get & Transgtorm Data

A3

Draw Page Layout Formulas Data
Refresh Stocks Geography
All
Ouenes & Connediony Drata Types

I AAVS1_Crrl

B C

Target Report: Multiplex, 2021/02/02 15:48
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Help P Search

a @ Y |
Sert Filter Text to B
£l Columns :
& Advoncedl =

sSon & Filter

Data Tools

&5 Share
- =1
gt E = E =
f
What-if  Forecast
Aralysis *  Shest

Forecast

© Comments

8

Chatline

Sample Group 1D Treated Weill Analysis mode Guide RNA Amphicons MNuclease T
2 Sont
3 [aavst_cul ified|CRISP4 A
4 |AAVS1 Cirl Control FALSE NotSpecified|CRISP/ = |- adaLevel | < DeieteLevel [ Copy Lever Dption... My data has headers | |As
5 |AAVS1 _Cirl Control FALSE NotSpecified|CRISPA T e A
6 |AAVS1_Cirl Control FALSE NotSpecified|CRISPA 5, 1, Tasget w | Cell Values ~! AWz v A
T [AAVST Gt Control FALSE Qﬁ Thenty  Group ID v | Cell Vatues vl |Atoz ¥ LA
8 |aavs1_cul Control FALSE _ [NotSpecifiealCRISPA | |, -~ " - A
9 [AAVS1_Cir [Control [FALSE _|NotSpecified|CRISPA e e 2 [ < [al
10 |AAVS1_Cirl Control FALSE ified| CRISPA A
11 |AAVS1 _Cirl Control FALSE ified| CRISPA A
12 [AAVS1_Cin Control FALSE __|NotSpecified|CRISP/ [ |A
13 |AAVS1_Ctrl Control FALSE ified| CRISPA — el |l
14 |AAVS1 _Cirl Control FALSE ified| CRISP4 . A
15 [AAVS1_Cirl Control FALSE _|NotSpecified| CRISPA-Rations 324 |AAVS1_30plex_target bed [AAVS 30plex_Assaysbéd  |Casd A
16 |AAVS1_Cinl Control FALSE _|NotSpecified| CRISPAI-Rations 324 _|AAVS1_30piex_target bed |ARVS_30plex Assaysbed |Cas9 A
17 [AAVS1_Ctrl Control FALSE ified| CRISPAR-Rations 324 |AAVS1_30plex_targel bed [AAVS_30plex_Assays bed Cas9 h_-|
18 [AAVST_Cir Control FALSE |CRISPAR-Rations 32 4__|AAVS1_30plex targel bed [AAVS 30plex Assaysbed _|Cas9 A
19 [AavS1 Conirol = : e : - -

For on- and off-target editing experiments, this summary can be especially powerful for comparing
treatment and control experiments. You can even use numbers in this table to implement a statistical
test which can determine significant off-target effects in the experiment.

A quick sort by Target, Group ID, and Treated can quickly pair treatments with their corresponding
controls to visualize editing differences using the conditionally formatted output.
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To investigate differences between samples further, go to the Target Details page. Here, you can
overlay the results of targets from different experimental samples, then export these graphics using the
Export button in the top right corner. The graphics provided here are the same as when analyzing a
single sample, but single samples cannot be overlaid. An example of this is shown below.
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A complete video tutorial version of this guide can be viewed on the rhAmpSeqg CRISPR Analysis Tool

page.
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For Research Use Only. Not for use in diagnostic procedures. Unless otherwise agreed to in writing,
IDT does not intend these products to be used in clinical applications and does not warrant their
fitness or suitability for any clinical diagnostic use. Purchaser is solely responsible for all decisions
regarding the use of these products and any associated regulatory or legal obligations.

© 2026 Integrated DNA Technologies, Inc. All rights reserved. Trademarks contained herein are the
property of Integrated DNA Technologies, Inc. or their respective owners. For specific trademark
and licensing information, see http://www.idtdna.com/trademarks.
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