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New Breeding Techniques (NBTs)-Targeted Gene Editing
% Clustered regularly interspaced short palindromic repeats and CRISPR-associated protein-9 (CRISPR-

Cas9)

 Directing a guide RNA (gRNA) complementary to a defined target, together with a CRISPR-associated
endonuclease, Cas9, to create double-stranded DNA cleavage

“* gRNA: crispr RNA (crRNA), a 17-20 nucleotide sequence complementary to the target DNA, and a
tracrRNA, which serves as a binding scaffold for the Cas nuclease

Cas9

— ] tracrRNA
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Plasmid-based editing (Transgene-free)
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Seedcake/meal
Protein: 35-45%

Rich in Tryp & Threonine
Good amounts of Lys, Met & Cys

Fiber: 10-12%
Fat: 3-5%

Anti-Nutritional Factors

Photo: Anja Persson

Glucosinolates: Sulfur-containing compounds-bitter-

interfere with thyroid function
% Synthesized in vegetative tissues and transported to
seeds-regulated by glucosinolate transporter (GTR)

genes (GTR1 and GTR2) and UMAMIT genes

% Glucosinolates-sulfur- and/or nitrogenous secondary

metabolites

% Glucosinolates-defense compounds against pests

% GSL (in seed)
15-30 umol/g DW

' I 29 GSL transporters

(6 GTR1,6 GTR2)
GTR Importers

GSL (in leaf)
40-80 umol/g DW
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Long-distance glucosinolate transport

Antinutrient factors (ANF) in rapeseed

UMAMIT-Exporters
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» Usually Multiple Amino Acids Move in And Out Transporter (UMAMIT)- Exporter- Source into apoplast

» Glucosinolate transporters (GTRs) — Importer-Apoplast into the phloem

» UMAMIT Exports Phloem into the apoplast

» GTR imports into the Sink.



Gene identification

Functionally characterized genes from Arabidopsis
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(’\ . Home Help Contact AboutUs Subscribe Login Register Institution: Swedish Uni ity of Agr Sci
tair (subscribed)
Search Browse Tools Portals Download Submit News Stocks

Locus: AT3G47960 What's new on this page Add a Comment | Ara b i d O pS i S d ata base

Representative
Gene Model @ AT3G47960.1

Gena Madel protein_coding
Type 8
Other names: ATNPF2.10, GLUCOSINOLATE TRANSPORTER-1, GTR1, NPF2.10, NRT1/ PTR FAMILY 2.10 G Tl E 1 g e n e

Description @ Encodes a high-affinity, proton-dependent glucosinolate-specific transporter that is crucial for the transport of both
methionine- and tryptophan-derived glucosinolates to seeds.

Center on AT3G47960 | Full-screen view

17,698,750 17,700,000 ]
= Araport11 - Protein Coding Genes
Map Detail
Image -+ ——
AT3G47960.1 | )
Major facilitator superfamily protein
J
Annotations @  ratannry ralatinnchin tuna @  kavward £
agtgtaaaaatgggcctacctaaatccagctaactcagcccacacattaaaaagaaacgttaaagggaaagtaataaatgaaaatgagtcactcagagac
17700900 agatgtctctatctttcacagccaaattcas ttctttattttcattt tttgcccagattccgacaaaatccactcgtttgattccacca
ctatatataattgagcggagaagcttgacm
17700700

gtaacgctcctttttacttgtttgtgtctaattcagacatcatttttttetttt
17700500 ggggtgctttgtcggattttagggaagtgtaacattttgtcegtgatgtttttaaatttegtttettttectettectetttgacttgactctgtcaaaaat
ctcgaatttggagttctttectctgagatttcgaagtgaaattggttttaaaactgagatttecgttgaaacaatgaaacccagataatcttacagatetgt
17700300 ctaatggaaattatattttttacaattgttttcattttattttcaaagagacttttgaaatctttaacacaaaaaacagagactttaaatcatgcagtta
agtttctgaaaaaagtagataagatttttgtgaatttctggataagacaaaattagtttatgggagttacaaaacagttataaagtttcatgtgaaccaa
17700100 agtcagaacattggaagtccaaactttgatttgtgtgtttccttgtacattaaatgtaaaaaaaaaactgtaactgtattcttaatttcttatcattaat
ttgctattgtag!
17699900
gtactacttttatatataatctttcatgactccggtttegttttecgecaatgttttectaaaccattttte
17699700 atctctgtag

17699500
17699300
gtaaattgatatctacttattcttggttctettget
17699100 ttatgtttctggcttttgttttgectgaaaaatgtttgtttattatgttgecag
17698900
17698700
17698500
17698300
tctggaaacttatatatttttggta

17698100 ttctacttcaatctcecgtagtttttecttcacccgaaatcaaccttgttgtacttttatagattaattgaagaagaaaatcacttcatctttgtagacatg
tattgtaaaataagttttttgttgctaatttcaacctccgtacgaagtttectgtttettctttcatcaccacaacagaacagaacataacaaaccgctaa
-

cowvuNRRWAD
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Brassica napus databases

JLLLLIESY Databases Details

® The Brassicaceae Database (BRAD) was previously a Database of iceae genomic data News
hosted on the website " http://brassicadb.org". For the policy and safety reasons, we moved it to the new BRAD V3.0 has been launched
T . " It ichi for trial. We welcome any feed
website " http://brassicadb.cn ". It is now a new database which includes not only newly released genome i T o
sequences of Brassiceae species, but also published genomic data of most other Brassicaceae species. il 2
 In total, we provided services for 35 genomes or genome versions from 25 species (refer to Species info). The g‘f;'tlf“'@:ﬁz'

genomic data include mainly genome assemblies, predicted gene models and gene annotations. s

® These data can be browsed in JBrowse or seached in BLAST. We continue offering the featured service of

searching for syntenic genes, which are generated based on their syntenic relationships to the genes in VORIt Dereine
Arabidopsis thaliana. Haixu Chen
E-mail:

 We will regularly update the database with newly released high-quality reference genomes. e (e

Visitors

W — o — .

Syntenic Gene @ Subgenomes Genomic Region MicroSynteny Polymorphism

Publications:

EnsemblPlants v 1mver | BLAST | BioMart | Tools | Downloads | Help & Docs | Blog

Ensembl Plants Home

Brassica napus (AST_PRJEB5043_v1) v

Brassica napus Assembly and Gene Annotation

SCOPE

Brassica napus Genome Browser

Genoscope Home Browser | Blat = Synteny = Download
Browse Data

chrA01 Search =

Search using a sequence name, gene name, locus, or other landmark. 3 2 g2
The wildcard character * is allowed.

Search: Display:
chrA01:6,320,000..6,340,999  region of chromosome chrA01 from 6,320,000 to 6,340,999

chrC01:11,338,000..11,372,999 region of chromosome chrC01 from 11,338,000 to 11,372,999
BnaA01g00030D Gene prediction BnaA01g00030D B. napus Browser




NCBI databases

Search NCBI

brassica napus

- I

for B. napus

Results found in 22 databases

TAXONOMY

Brassica napus

family).
Taxonomy ID: 3708

Genomes
Browse all Brassica napus genomes

Literature

Bookshelf m
MesH (50
NLM Catalog 0
PubMed

PubMed Central

Genomes

Assembly / Genome [NCBilDatasets!

BioCollections Y

Was this helpful? w1

Rape (Brassica napus) is a species of eudicot in the family Brassicaceae (mustard

Genes Proteins

Gene Conserved Domains

Identical Protein Groups 355,912

GEO DataSets

GEO Profiles 0 Protein 775,029
Protein Family Models °
Structure o
Clinical PubChem
ClinicalTrials.gov 0 BioAssays 119
Clinvar 0 Compounds o
—

Q Search NCBI ...

Jatasets Taxonomy Genome Gene Command-line tools Documentation
Download a g data k including genome, ipt and protein sequence, annotation and a data report

Selected taxa

Brassica napus (rape) @ Enter one or more taxonomic names

= Filters

Download v Select columns 4 genomes Rows perpage 20 ~
D Assembly Scientific name Modifier Annotation H Size (Mb) Level
0 Da-Ae ( reference Brassica napus Da-Ae NCBI RefSeq 1,001 Chromosome
RefSeq: GCF_020379485.1 rape cultivar Submitter
GenBank: GCA_020379485.1
O Bra_napus_v2.0 Brassica napus Z811 NCBI RefSeq 975.8 Chromosome
RefSeq: GCF_000686985.2 rape cultivar
GenBank: GCA_000686985.2
0 AST_PRJEB5043_v1 Brassica napus Submitter 848.2 Scaffold
GenBank: GCA_000751015.1 rape
O ASM1417057v1 Brassica napus CLR6430 768.2  Scaffold
GenBank: GCA_014170575.1 rape isolate
Standard Nucleotide BLAST
m blastp blastx tblastn tblastx
BLASTN i . more,
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ clear Query subrange @
ATCAT TTGAGGTT From [ ]
TCATGCCTTTTATCAT ATCA TTGAGAAGCT TATCAAACCTT
CTTGTGTACCTAACTTCTGTATTCAACCTTAA me|  To [ ]
ATTTCGGGACT CTGCCTTTCTTTGCGACACTTACTT
T T TTC
ceTcGT TGCT
ACTGTTTCTGCTCATGGGTTTAGGCTTTCT TTT
CGTT STTTCTY
Or, upload file Choose File  no file selected (2]
Job Title

Enter a descrptive titl for your BLAST search @

_J Align two or more sequences @

Choose Search Set

Database @ standard databases (nr etc.): () rRNA/ITS databases () Genomic + transcript databases () Betacoronavirus
[ Nucleotide collection (nr/nt) v]e
Organism
Optional [ Brassica napus (taxid:3708) ] ] exclude (Aadsrgansm)
[ ] J exclude
Enter organism common name, binoma, or tax id. Only 20 top taxa will be shown @
E;C'uﬂli [_J Modets (xmxP) ] Uncultured/environmental sample sequences
fona
Limit to ] sequences from type material
Optional
Entrez Query [ | YoulfIl3 Create custom database
piional

Enter an Entrez query to limit search @

Program Selection
Optimize for @ Highly similar sequences (megablast)
©) More dissimilar sequences (discontiguous megablast)
O Somewhat similar sequences (blastn)

1-40f4

Year

2021

2017

2014

2020

BETA

Action



NCBI genome database for B. napus

PREDICTED: Brassica napus protein NRT1/ PTR FAMILY 2.10-like
(LOC106397267), mRNA

NCBI Reference Sequence: XM_013837850.2

FASTA Graphics

Go

Locus
DEFINITION
ACCESSION
VERSION
DBLINK
KEYWORDS
SOURCE
ORGANISM

COMMENT

FEATURES
source

XM_013837850 2254 bp mRNA linear  PLN 04-0CT-2017
PREDICTED: Brassica napus protein NRT1/ PTR FAMILY 2.10-like
(L0C106397267), mRNA.
XM_013837850
XM_013837850.2
BioProject: PRINA293435
RefSeq.
Brassica napus (rape)
Brassica napus
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliopsida; eudicotyledons; Gunneridae;
Pentapetalae; rosids; malvids; Brassicales; Brassicaceae;
Brassiceae; Brassica.
MODEL REFSEQ: This record is predicted by automated computational
analysis. This record is derived from a genomic sequence
(NC_027762.2) annotated using gene prediction method: Gnomon.
Also see:

Documentation of NCBI's Annotation Process

On Oct 4, 2017 this sequence version replaced X¥_013837850.1.

##Genome-Annotation-Data-START##

Annotation Provider NCBI

Annotation Status Full annotation

Annotation Version : Brassica napus Annotation Release

101

Annotation Pipeline :: NCBI eukaryotic genome annotation
pipeline

Annotation Software Version 7.4

Best-placed RefSeq; Gnomon
: Gene; mRNA; CDS; ncRNA

Annotation Method
Features Annotated

##Genome-Annotation-Data-END##
Location/Qualifiers
1..2254
/organism="Brassica napus"
/mol_type="mRNA"
/cultivar="zs11"

) axon:3708"

/chromosome="A6"

1..2254

/gene="L0C106397267"

/note="Derived by automated computational analysis using
gene prediction method: Gnomon. Supporting evidence
includes similarity to: 16 Proteins, and 100% coverage of
the annotated genomic feature by RNAseq alignments,

introns"
/db_xref="GeneID:106397267"
221..2125
/gene="L0C106397267"

/codon_start=1

/product="protein NRT1/ PTR FAMILY 2.10-like"
/protein_id="XP_01369330.
/db_xref="GeneID:106397267"
/translation="MKSRVIHSHRERRDKHNYTQIETMERKPFDVETTEDHKPYSSVD
GGGSDSVDSFEDEQKKLVYRGWKVMPFIIGNETFEKIGIIGTLSNLLVYLTSVFNLKS
VTAATIINAFSGTINFGTFLAAFLCDTYFGRYKTLSVAVIACFLGSLVILLTAAVPGL

Customize view

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features
Find in this Sequence

Show in Genome Data Viewer

Reference sequence
information

RefSeq protein product

See the reference protein
sequence for protein NRT1/ PTH
FAMILY 2.10-like
(XP_013693304.1),

More about the gene
LOC106397267

LOC106397267 gene

Related information
BioProject

Protein

Taxonomy
Annotated Genomic
Functional Class

Gene

Recent activity
Tun Off Cli

LOC106397267 protein NRT1/ PTR FAMILY 2.10-like [ Brassica napus (rape) ]

Gene ID: 106397267, updated on 28-Jun-2022

| Summary 32

Gene symbol LOC106397267
Gene description  protein NRT1/ PTR FAMILY 2.10-like
Locus tag  HIDS8_022707
Gene type protein coding
RefSeq status MODEL
Organism Brassica napus
Lineage Eukaryota; Viri
Brassica

@ Try the new Gene table
Try the new Transcript table

rosids; malvids;

“ Genomic context 2al?

Location: ~ chromosome: A6 See LOC106397267 in Genome Data Viewer

Exon count: 4

Annotation release Status Assembly Chr  Location
102 current Da-Ae (GCF_020379485.1) A8 NC_063439.1 (16532196..16534979, complement)
101 previous assembly Bra_napus_v2.0 (GCF_000686985.2) A6 NC_027762.2 (15031015..15033869)

Chromosome A6 - NC_063439.1

C1sszoocep C16s57060 b
Lociosezsset 00106397267 4 Loct0ea0zian —Locizsersess
Loctosszsee
“| Genomic regions, transcripts, and products 22
Goto reference sequence details
Genomic Sequence: NC_063439.1 Chromosome A6 Reference Da-Ae Primary Assembly 8
Go'to nucleotide: Graphics FASTA  GenBank
& NC_063439.1~ | Find: i @ == T A Tools - | ¥ Tracks~ ¥, Download + & 7 ~

NCET B: ca napus Annotation Release 102, 20! 100x

Loc08337267

B PREDICTED: Brassi
protein NRT1/ PTR

Q@ Assembly for Nucleotide

(Select 1888613234) Assembly

Q “plant 1 0"[flter] (557761)

ucleotide

BioSample

B AST_PRJEB5043_v1-

Genome - Assembly A‘s‘;;m’b\y

B ASM1417057v1 - Genome -

Assembly - NCBI

Assembly

12878503 I I ——————————— ¥ e 0138923042
annotation provided by N 100 x
nioss p227e7
p ,
Lineage Eukaryota; Viridi yophyta; rosids; malvids; Brassicales;
Brassicaceae; Brassiceae; Brassica
m Try the new Gene table
Try the new Transcript table
ontext B
romosome: A6 See LOC106397267 in Genome Data View:
4
| Sequence View (positive strand) AE x|
lease Status

G PrevPage | 5 Next Page
current 1s

s

A\ Flip Strands | #£° Annotated v | gk Go To Position

previous asse TG CTCTT

egions, transcripts, and pr( ! 5

vV FNLKSUVTAATTITINATEFSGTTINTEGTTFTLAA ATFTLTC CDTTYTFG

dence: (NC_027762.2 Chromc¢ | 15032061 GC!
R

Y KT L S VAV IAGCTFL

G S LV ILLTAAVYVZPGLEHTPTIPCGTOQSSCOQGP S

ezt || it E G O I A F L LMGLATLTLVVGAGSGTIH®RZPTCNILATFGADOTFNTZPIKS

830,800 [15031 K  [15631,200 ||15032391

E S G XK K GINSTFFNW®WYFFTFTFAOTILITISLTTLVYVVYTIOQSNUV

15032501 !

Brassica napus Annotation S WTIGLSIPUVGELMFTLACU VTITFTFAGEHE KTLYVKGYZKASGSPL f
15032611

J— | T AL K KR L K R Y K O P W LoD L Y N HIP N YOANS

| coverage, aggregate (fil T L K Y TDOTLR F '

LD KAATIMT®PEDIKTLNSDGTASD®PWEKTLTCTMOQZXKVETEV KC

1 4
on-spanning reads, aggreq I LRV IPIWFACATILYZYTLATLISMOMTZY®PUVFOQALGO OQSDRTZRTLG

S GG F K IPAATZYVVFLMSGMTGVFTITIIZYDRVYTLVGPSLEKTRUV

on features, aggregate (f Help Close

10



General workflow for cloning of a target genes

Primer design based on untranslated regions/genes based on
reference genome

l

DNA extraction and PCR

l

Agarose gel electrophoresis

|

Gel extraction of PCR product

Cloning into vector and E. coli transformation

l

Plasmid purification

I

Sanger Sequencing with vector specific
and gene specific primers



RNA extraction

l

cDNA synthesis

I

PCR using gene specific primers

General workflow for cloning |

of a target gene from cDNA

Agarose gel electrophoresis

Gel extraction of PCR product

I

Cloning into vector and transformation into E.coli

l

Plasmid purification

I

Sanger sequencing with vector specific
and gene specific primers

12



gRNA Design

OCRISPR=P 2.0

CCTop - CRISPR/Cas9 target online predictor

no file selected

5 :
@ ST o | o
Osingle query batch mode
query sequence: (plain nucleotide sequence, max 500 bases) (multi-)fasta file |
be notified by email [your@email.com
CCTop Y
ACEOfBASEs
Hel PAM type @: NGG (Streptococcus pyogenes) 2]
elp

Supported species

Target selection Off-target prediction

CCTop Q/A forum S’ limitation —TPAM ——max 4 MM——— —TPAM
CCTop standalone 5! NNNN 5' NNNNNNN
3’ limitationdd |—|
max 2 MM core
target site length @ : 20 @ max. total mismatches @: 4 @
target site 5' limitation @ : (NN |
target site 3' limitation @: (NN ] core length @ : 128
In vitro transcription ® max. core mismatches @: 2
OT7 U6 Custom
fwd overhang: species @ :
rev overhang: —
S —— Petunia (Petunia axillaris)

Supported by:

Pisum sativum (pea)

Populus alba (sPta717 v2)
Populus tremula (sPta717 v2)
Populus trichocarpa (JGI v3.1)

Potato (Solanum tuberosum DM1-3 v4.04)

Step 1
Planning a lentiviral gene knockout screen? Use CRISPOR Batch
Sequence name (optional):

Enter a single genomic sequence, < 2300 bp, typically an exon ©*
Clear Box - Reset to default

cttectt

TGATGATATCGCCGCGCTCGTCGTCGACAACGGCTCCGGCATGTGCAAGGCCG
GCTTCGCGGGCGACGATGCCCCCCGGGCCGTCTTCCCCTCCATCGTGGGGCGCC

1se is preserved, e.g. you can mark ATGs with lowercase.
1 of a sequence, you can paste a chromosome range, e.g. chr1:11,130,540-11,130,751

Version 5.01 - Documentation

CRISPOR (citation) is a program that helps design, evaluate and clone guide sequences for the CRISPR/Cas9 system. CRISPOR Manual
July 2023: A faster server has arrived and should come online within 2-3 months. Python3 upgrade on hold, the ML models output different scores on Py3. Full list of changes

Step 2

Select a genome

Solanum tuberosum - potatoes - NCBI GCA_010127505.1 (ASM1012750v1) ¥.

We have 1029 genomes, but not yours? Search NCBI assembly and send a GCF_/GCA_ ID to CRISPOR support.

Step 3
Select a Protospacer Adjacent Motif (PAM)

_ 20bp-NGG - Sp Cas9, SpCas9-HF1, eSpCas9 1.1 )

See notes on enzymes in the manual.

—

- Contact us - Downloads/local installation - Citation - License

bl
b
B T A TGAGACATTTGAGAAGAT

BNGTRILOC106397267
BRGTRIZOC106408997 TAGAGGATGGAAAGTCATGCCTTTTATCATTCC NN RN T T YTVYTE:
BRGTRILOC106410496 TAGAGGATGGAAAGTCATGCCTTTTATCATT GO RN T T TGy
BRGTRILOCI06414122 TAGAGGTTGGAARGTCATGCCTTATATCATT GG NI T I
BRGTRILOC106445255 B rGRCACATTICAGARGAT,
BRGTRILOC111202315 B rGRGACATTICAGARGAT)
consensus TAGAGG TGGARAGTCATGCC T TATCATTGGTRTWITTCTITYIRETE, GGGATCAT GGGACA TATCAAACCTICT GF TACCTAACT A
BRGTRILOC106397267
BNGTRILOC106408997
BRGTRIZOC106410496
BRGTRILOC106414122
BRGTRILOC106445255
Search for common and unique CRISPR guide RNA targets in multiple similar sequences e
consensus GTATICAACCT AGA  ACAGCTGOAAC AT ATCA GCCTT AGTGGCAC ATCAA TICGGCACTTIC T GCTGCTTT CT TG GACACTT
5 dinucleotide
AL 3 BNnGTR1LOC106397267
Wiy BAGTRILOC106408997
BNGTRILOC106410496
PAM squencearincton e itctoeirtin
o3 BRGTRIZOC106445255
BRGTRILOC111202315
DSOS consensus ACTITGG CGCTACRAGACTCTC TGT GCTGTC TCGC TGTTTICTGGGATCG TF  ATACTA T ACGGC GOAGTICC GGA TGCACCC A
e
LL BnGTR1LOC106397267
PAM sequence BAGTRIZOC106408997
0 NGG (scoring is avallable*) T
Your own PAM sequence BNnGTRILOC106414122
BNGTRILOC106445255
“Scoring is available for 20-nt type Il sgRNAS. See Doench et al. 2014 for detais. High scores may indicate more potent sGRNAS. However, PRCTRILOCI1IZ02315
some potent sgRNAS have scores < 0.1 and a number of successful sgRNAs had scores between 0.1 and 0.2. Therefore, potential consensus TCCTTOT AR ARAGTECRTCORAA GG N AN GR GG oA A G T C G AT o0 S TR A SC SC T R G G GG TOCTO O G AT
experimental utility and subsequent experimental verification should guide the choice of SGRNAS.
Off-target analysis parameters: pl
GT-Scan: S(an No resmmons on PAM sequence or target length. Adjust the target rule on the submission form. BAGTRILOC106397267 N T Y T e T GG TACTICTTCACTT
r: Length should be 20bp for SpCas9 (PAM = 'NGG), 18bp for StCas9 (PAM = 'NNAGAAW?), and 24bp for NmCas9 (PAM = BnGTRIZOC106408997 VY T e e GG TACTICTICACTT
NRNGHTT, BRGTRILOC106410496 T T Y T e GG TACTICTTCACT T
Input sequence(s)” BRGTRILOC106414122 G cGTACTICTTCACTT
BRGTRILOC106445255 G cGTACTICTTCACTT
BRGTRIZOC111202315 GARTCARCAGTTTCTICANC e )

P
*Multiple sequences must be submitted as a FASTA text. The size of any sequence must be smaller 50 kb.

Qusodpoiisirs
. no fil selected

Demo input

AGGCCGTGTAA TTGGC TT GG GC GA CAGTTCAACCCCAAGIC GAATC GGAA GAAACEVESNWYFREta VGG TACTTCTTCACTT

gRNAs targeting
Multisequence



Off Target Prediction

Target Genome

ﬁké?N Tools About  Cas-OFFinder ~Microhomology Cas-Designer Database~ Analyzer~ Digenome-Seq~ Base Editing~  Prime Editing~
Organism Type
Cas-OFFinder
A fast and versatile algorithm that searches for potential off-target sites of Cas9 RNA-guided endonucleases. Plants
Citation info: Bae S., Park J., & Kim J.-S. Cas-OFFinder: A fast and versatile algorithm that searches for potential off-target sites of Cas9 RNA-guided endonucleases. Bioinformatics 30, 1473-1475
(2014).
Genomes

Submit a new searching job, or download an off-line version of Cas-OFFinder here.

Arabidopsis thaliana (TAIR10) - Thale cress
Oryza sativa (OSv4) - Rice

Job title (Optional):

£-mail (Optional): Solanum lycopersicum (SL2.4) - Tomato

* The result will be notified by e-mail (searching job is working in sequence for many input data, therefore it would be convenient to receive the results by e-mail).

Zea mays (AGPv3) - Corn
Chlamydomonas reinhardetii (Chlre4)

PAM Type Query Sequences
CRISPR/Cas-derived RNA-guided Endonucleases (RGENS) Query sequences (5' to 3'), one sequence per line. Mismatch SOIan um tu berOSU m (PGSC V4'03) - POtato
Number .
© SpCas9 from Streptococcus pyogenes: 5'-NGG-3' =
] : Please write crRNA sequences without PAM sequences (e.g. (eq or less than) GIyCI ne max (V1 0) Soybean
SpCas9 from Streptococcus pyogenes: 5-NRG-3' (R = A or G) B
o o without NGG for SpCas9). 0 s e . f I .
StCas9 from Streptococcus thermophilus: 5-NNAGAAW-3' (W =A or T) The length of each query sequence should be between 15 and Vitis vinifera (IGGP_12X/Ensplant26) - European grapevine
NmCas9 from Neisseria meningitidis: 5-NNNNGMTT-3' (M = A or C) 25 nt, and all be the same length! DNA Bulge Size
SaCas9 from Staphylococcus aureus: 5-NNGRRT-'3 (R=A or G) e, Manihot esculenta (JG] 41) - Cassava
CjCas9 from Campylobacter jejuni: 5-NNNVRYAC-3' (V=G or Cor A, R=AorG,Y 0 s
=CorT) v

Malus domestica (JGI 1.0) - Apple
Hordeum Vulgare (Ensembl Plants 28) - Barley
Nicotiana benthamiana (v1.0.1)

Fragaria vesca (1.0) - Wild strawberry

CRISPR-GE targetDesign MMEJ-KO primerDesign offTarget seqDownload

Citrus sinensis (1.0) - Sweet orange

offTarget: predict the potential off-target sites of Cas9/Cpf1 RNA-guided endonucleases Theobroma cacao (CIRAD 1.0) - Cacao

Theobroma cacao (CGD 1.1) - Cacao

PAM type: SpCas9 from Streptococcus pyogenes: 5'-NGG-3' (<] SOIanUm lycopersicum (SLZ 5) ~ Tomato

* Or define your own PAM:
PAM sequence: NGG
PAM position: Arachis ipaensis (PeanutBase v1.0)
Guide length (nt): 20

Musa acuminata (MA1) - Banana

Arachis duranensis (PeanutBase v1.0)

Target (reference) genome: [ Brassica napus (Genoscope, v5) 8) Actinidia chinensis (from IKGC) - Kiwifruit
Brassica napus (v4.1) - Rapeseed
Query o pus (v4.1) - Rap
Please enter your target sequences and PAM. [..demo Glycine max (v2.0) - Soybean
B Target soquence (75) PAM Sorghum bicolor (v1.0) - Cereal grass
Target sequence 1:

Insert Delete Submit



Questions?

selvaraju.kanagarajan@slu.se



