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Targeted Gene Disruption in Zebrafish Using
Engineered TALENSs
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2 | TALE 15283671 Ml fana JR. et al., Anom Bew Fhytopathel. 2004, Collmer A Type ITT =zecretion system effector proteins: double agents in bacterial dises
3 TALE 15555245 |Bing Yang et al., Mol Flant Microbe Interact. 2004, Frank F. White Diverse members of the awrBs3/Fthh family of type IIT effectors are major wir
4 TALE 16336329 |GUrlebeck DL et al., J Plant Fhysiol. 2006 , Bonas U. Type IIT effector proteins from the plant pathogen Xanthomonasz and their role
5 TALE 165TOBBS [Fujikawa T. et al., Mol Flant Microbe Interact. 2008, Tsuyumu 5. Suppression of defense response in plants by the awrBs3/pthh geme family of X
5 TALE 1T5633TT [Sugle &, Proc Watl head Se1 U S 4 2007 , White FF. Two type III effector genes of Xanthomonas oryzae pw. oryzae control the indu
T |TALE 1TIBZEES |Sabine Kay et al., Science, 2007 ,Eric Marois. B Bacterial Effector Aets as a Plant Transeription Factor and Induces a Cell
g TALE 191658356 [Kay 5. et al., Cwr Opin Microbiol. 2009 » Eonas UL How Xanthomenas type ITI effectors manipulate the host plant.
9 TALE 19236567 |Glirlebeck D et al., Mol Flant Fathel. 2009 , EBonas W ¥isualization of movel wirulence activities of the Xanthomonas type IIT effec
10 |TALE 19400635 |Tens Boch and U1la Bonas et al., Antm. Rev. Phytopathel. 2010, Jens Boch and Wla Bonas. Hanthomonas AvrBs3 FamilyType III Effectors: Discovery and Functiom.
11 TALE 198497585 |Gu K et al.,Mol Flant Fathel. 2009 , Yin Z Transecription activator-like type ITT effector Awr¥aPT depends on O=TFITAzamm
12 |TALE 219065554 |[Fonfara I et al., Hueleic Acids Res. 2011, Yende ¥, Medizinische Hochschule Hannower Creating highly specific nucleases by fusion of active restriction endormelea
153 |TALE 19910532 |Rimer F,Proc Fatl Acad Sci W S A 2009 , Lahaye T. A single plant resiztance gene promoter engineered to recognize multiple TAL
14 Engineered TALE Milestone) 199335106 [Moscou MT et al., Science. 2009, Hogdanowe AT # simple cipher governs DHA recognition by TAL effectors.
15 Engineered TALE Milestone) 19933107 [Boch T et al., Science. 2009, Jens Boch Breaking the code of DHA binding specificity of TAL-type IIT effectors.
16 TALE 20345643 |[Eomer P et al., Hew Phytol. 2010, Lahaye T. Promoter elements of rice suseeptibility gzenes are bound and activated by spe
17T |TALE 20921952 |Song C et al., Mol Plant Microbe Interaet. 2010 , Yang B. Mutagenesiz of 18 type III effectors rewesls virulence funetion of XepZ (FX099
15 TALE 20570209 |Bogdanawe AT et al., Curr Opin Flant Biol. 2010 , Lahaye T. THL effectors: finding plant genes for diszease and defemse.
19
20 TALEW - in witre/yeast Z0BE0E4S |Christian M et al., Genetics, Jul 2010, Veytaz IF. Targeting DFA double-strand breaks with TAL effector nucleases.
71 |TALEW - in witro/yeast 20899274 |Li T. and Huoang =, et al., Hueleic heids Bes, 2011 (Jul 2010), Yang B, Towa State U TAL mueleszes (TAIH=): hybrid proteins composed of TAL effectors and Folil IHA
22 TALE 21098734 |Antony & et al., Plant Cell. 2010 , Yang B. Rice xal3 receszive reziztance to bacterial blight iz defeated by induction o
#5 TALE 211068755 [Morbitzer R et al., Proc Hatl hcad Sci USA. 2010 How, Lahaye T, LudwigMaximilians-U. MuniclRegulation of selected genome loci using de nove-engineered transcription act
24 TALEH - in witro 21262818 |Magdy M. Mahfouz et al.,Proc Hatl Acad Sci WS A 2010 Dec, Zhu JKE De movo—engineered transcription activator—like effector (TALE) hybrid nucles
25 TALE 21178484 |He1di Scholze et al., Virulence 2010, Jens Bach THL effector-DFh specificity.
76 |TALEN - K62 cell 21179091 [Miller JC et al., Wat Biotechmol Feb 2011 (Dec 2010), Rebar EJ, Sangamo Ine. # TALE muclease architecture for efficient genome editing.
2T TALE 21208999 |Yuan T et al., Mol Flant. 2011 , Wang 5. Characterization of Xanthomonas oryzae-responsiwe ciz—acting element in the p
78 TALE 21219685 |5cholze H et al.,Curr Opin Microbiol. 2011 , EBoch T. TAL effectors are remote controls for gene activation.
29 TALE/Enginesred TALE 21248755 |Zhang F et al., Nat Biotechnol. 2011 , Arleotta F. Efficient comstruction of sequence-specific TAL effectors for modulating mamm
a0 TALE 21478322 |Li YR et al., dppl Enwiron Microbiol. 2011 , Chen GY. Hpa? required by HrpF to translocate Xanthomonas oryzae transcriptional activ
31 TALE/Enginesred TALE 21421566 |Robert Morbitzer et al.,Hucleic Aeids Resesrch, Mar 2011 | Thomas Lahaye. hzzembly of custom TALE-type DNA binding domainz by modular cleming
57 |TALEN - weast 21459544 (L1 T. and Huang s, et al. Hucleic Aeids Res. 2011 . Yaneg Bine Modularly assembled desigmer TAL effector nucleases for targeted zene kmockoun
33 TALEW- weast/human/Arabidoepsis 21493687 |Cermak T et al., Hucleic hcids Res. 2011 ,Adam J Bogdanowe and Voytas IF. Efficient design and aszembly of custom TALEW and other TAL effector-based eo
34 TALE 21515727 [Triplett LE et al., Appl Enwiron Microbiol. 2011 , Leach JE. Genomic analysis of Xanthomonas oryzae isolates from rice grown in the United
35 TALE 21615204 |Li YR et al., Mol Flant Microbe Interact. 2011 , Chen GT. A nowel regulatory role of Hrpllf in regulating hep—hre-hpa genes in Xanthomor
36 Engineered TALE - tobaceo 21825552 |'Weber E et al., PLoS One. 2011, Marillommet 5. hssembly of designer TAL effectors by Golden Gate cloning.
37 |Enginesred TAIE-Hel93 cellsftobacca 21625585 |Geiz=ler K et al., FLoS One. 2011, Eoch T, Transcriptional activators of human genes with programmable IHA-specificity.
55 |TALE 21673014 |Ya ¥ et al., Mol Flant Miecrobe Interact. 2011 , Boris Sturek Colonization of rice leaf blades by an African strain of Xanthomonas oryzae
39 TALEN - worm 21700536 |dndrew J. Wood et al., Secience, 2011 ,Barbara J Meyer. Targeted Genome Editing Across Species Using ZFNs and TALENs.
40 |TALEH - KPS 21735127 [Hockemeyer D et al., Hat Eiotechnel. 2011 , Jaenisch K. Genetic enginesring of human pluripotent cells using TALE rucleases.
41 |TALEW - Helk233 215813459 |Clandio Mussoline et al., Hucleic Acids Research, 2011 ,Toni Cathomern. & novel TALE muclease scaffold enables high genome editing actiwity in combin
42 |TALEW - rat 21522240 |Laurent Teszon et al., Hat Biotechnol. 2011  Tgnacio Anegon and Gregory J Cost. Friockout rats generated by embryomicroinjection of TALEN=.
43 |TALEW - zebrafish 21522241 |Teffrv D Sander et al., HWat Biotechnol. 2011, T Keith Joung and JingFRuey J Teh Targeted gene disruption in somatic zebrafish cells using engineerad TALEH=.
44 TALEW - zebrafish 21522242 |Huang Feng et al., Hat Biotechnol. 2011 , Shue Lin and Bo Zhang. Heritable gene targeting in zebrafish using customized TALEH=,
45 Comment 21822235 |Hat Biotechnol. 2011 Move ower IFNs.
46 |Review 21865862 |Mahfour MM et al., GM Crop. 2011, Mahfour MM. TALE nucleazes and next generation GM crops.
47 |Rewiew 71929364 [Karl J. Clarl et al , Zebrafish, 2011, (Voytaz DF) Eller SC, Maya Clinie & TALE of Two Hucleases: Gene Targeting for the Mazses?
48 |Rewiew 21960622 [Adam J. Bogdanowe et al., Science 2011, (Woytas IF) Bogdanowe AT, Tewa State 1 TAL effectors: customizable proteins for DHA targeting.
48 |Rewiew 22072577 |Julie C. Eiefer et al., Dlew Dym. 2011 |, Kiefer JC. Primer and interwviews: Advances in targeted gene modification.
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The three-dimensional structure of TALE

* The Crystal Structure of TAL Effector PthXo1 Bound to

Its DNA Target

Mak AN et al., Science, Jan 2012
Stoddard BL, Fred Hutchinson Cancer Research Center

Stoddard BL
Fred Hutchinson Cancer Research Center
Link to: Lab

» Structural Basis for Sequence-Specific Recognition

of DNA by TAL Effectors

Deng D et al., Science, Jan 2012
Shi YG, Yan N, Tsinghua University

- §

Shi YG Yan N
Tsinghua University Tsinghua University
Link to: Lab Link to: Lab


http://life.tsinghua.edu.cn/lab/ygshi/home.htm
http://labs.fhcrc.org/stoddard/index.html
http://life.tsinghua.edu.cn/english/faculty/parttime/747.html

Structure of the TALE repeats in DNA-free

Deng D et al., Science, Jan 2012; Shi YG and Yan N, Tsinghua University



Structure of the TALE repeats in DNA binding region

Mak AN et al., Science, Jan 2012; Stoddard BL, Fred Hutchinson Cancer Research Center



* Asimple cipher governs DNA recognition by TAL |
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Milestones in the development of TALE engineering

effectors

Moscou M et al., Science, Sep 2009
Bogdanove AJ, lowa State University

AGT( e
CIAQCQI c Ic T ‘RVDcodes e

HD NG NI NN NS N* HG HA ND NK H* HI HN IG NA
N10770 64 57 30 20 18 6 4 2 1 1 1 1 1

Breaking the code of DNA binding specificity of

TAL-type Il effectors
Boch J et al., Science, Sep 2009
Boch J, Martin-Luther-University Halle-Wittenberg

2.0 BochJ
Martin-Luther-University Halle-Wittenberg
Link to: Lab

A:AAACCTT

0.0 =
HD NG NI NS NN N HG H* ‘ RVD COdes
19 7 55 20 7 1 0 0 0

69 12 5 10 2 7 2 0 0
0 0 0 4 7 0 0 0 0
5 50 0 3 1 1 2 1 1

nucleotide

frequency
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http://www.biologie.uni-halle.de/institutsbereich_genetik/plant_genetics/pd_dr._jens_boch/
http://www.public.iastate.edu/~ajbog/
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Target DNA
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NLS

N = C
é\ é DNA Binding Domain =
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5 -ACGTAGCTGCATCGCCACTACCGTATGATE!QCTGTGCAGTTGTGGTTTGTCTACCGTA
3° -TGCATCGACGTAGCGGTGATGGCATACTAjGGACACGTCAACACCAAACAGATGGCAT

Cermak T et al., Nucleic Acids Res. Mar 2011; Voytas DF, University of Minn.
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Research General Information ZIRC
Home Genes/Markers/Clones BLAST GBrowse Expression Antibodies Mutants/Morphants/Tg Anatomy Publications Maps

ZFIN ID: ZDB-GENE-041111-277

Gene Name: muscular LMNA-interacting protein

Gene Symbol: mlip

Previous Names: im: 7131231
Momenclature History

GENE EXPRESSION €
Directly Submitted Expression Data: 4 figures (4 images) from Thisse ef al |, 2004 [IMAGE:7151231]
Wild-type Stages, Structures: Segmentation:20-25 somites (19.0h-22.0h) to Hatching:Long-pec (48.0h-60.0h)

heart 1, heart tube 1, myotome
MUTANTS AND TARGETED KNOCKDOWNS No data available

PHENOTYPE © NNo data available

GENE ONTOLOGY

Ontology € GO Term

Biological Process biological_process [ (more)

Cellular Component cellular_component 1 (more)
Molecular Function molecular_function O (more)

GO Terms (all 3)
PROTEIN FAMILIES, DOMAINS AND SITES No links to external sites available
TRANSCRIPTS Mo data available
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A
% ZFIN Research General Information ZIRC

Home Genes/Markers/Clones BLAST GBrowse Expression Antibodies Mutants/Morphants/Tg Anatomy Publications Maps

ZFIN 1D: ZDB-GEME-041111-277
ANTIBODIES No data available

CONSTRUCTS WITH SEQUENCES FROM mlip No data available

SEGMENT (CLONE AND PROBE) RELATIONSHIPS

miip Contained in: [BAC] CH73-344J23 (order this)
miip Encodes: [EST] IMAGE: 7151231 (1) (order this)

SEQUENCE INFORMATION

Type Accession # Length (bp/aa) Analysis €@

RNA GenBank:CK6858193 672 bp f Select Tool :I
Genomic GenBank:CU571255 (1) 80442 bp r' Select Tool :|
Sequence Clusters UniGene: 135375 (1)

OTHER mlip GENE PAGES
Gene:492702 (1)

MAPPING INFORMATION
Chr: 13 Detalils

ORTHOLOGY
Evidence ©
Species Symbol Chromosome (Position) Accession # AA CL
Zebrafish miip 13 @ @
Human MLIP 6 (6p12.1) OMIM:614106 ® °
Gene:90523
Mouse 2310046A06Rik 9 (42 67 cM) MGI: 1916892 - -

Gene: 69642
Orthology Details
CITATIONS (4)

Home Help and Tips Glossary Committees Citing ZFIN Contact About




AEIA

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors &l - Search all species. ..

| F Resequencing
Linkage Data
Markers tigs

Forveard strand jme—

] I I I
&= Other genome browsers booL21m1 (1 of 2)» < GFRAL “<hortr2 L< fam@h <MLIP Lelmet L<C ABZ(M 066734 1
ucsc Ymgelt = Ylhia1 =
NCBI Loclc = i
Vega 1.80 Mb 1.20 Mb 2.00 Mb 210 Mb 220 M

Ensembl Danio rerio version 69.9 (Zv8) Chromosome 13 1 712 312- 2212311

1§ Manage your data
Location: | 13:1930015-1994608 Gene: « <]+ 0 =IDIE

1 Export data

& N E

54.50 Kb Forward strand jme—
—
1.84 Mb 1.95 Mb 1.86 Mb 187 Mb 1.8 Mb 1.29 Mb
away GERP elements 1 1

|| SR e ah e SRR Corstrained elements for 5 teleost fish EFD
|| vertebrate cDMAS (..
E gene).

CUD47E1T =

] T
"""""""""""""""" = CUST1255.1-201
protein coding

I 5 i) f 4 ,
B T L e TN P e s A A W VT AT S APV T Ve e T P e AT N AT T
1.84 Mb 1.95 Mb 1.86 Mb 1.7 Mb 1.28 Mb 1.29 Mb
et R evers e strand 54.50 Kb
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Export data

Export Configuration - Feature List

Location to export: chromosome:Zv9:13:1930015:1994605:1

Output: FASTA seguence |Z| *

Select location: 13 * 1930015 * 1994608 =1 [+]

5" Flanking sequence (upstream): 0 * (Maxirum of 1000000}
3" Flanking sequence (downstream): 0 * (Maxirum of 1000000}

Next =

Fields marked * are required

Options for FASTA sequence

Genomic: Unmasked [=]*

Fields marked * are required

Export data

Export Configuration - Output Format

Please choose the output format for your export

s HTML

o Compressed text (.gz)
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Published online 14 April 2011 Nucleic Acids Research, 2011, Vol. 39, No. 12 ¢82
doi:10.1093 nar/gkr2 18

Efficient design and assembly of custom
TALEN and other TAL effector-based
constructs for DNA targeting

Tomas Cermak’, Erin L. Doyle?, Michelle Christian', Li Wang?, Yong Zhang'*®,
Clarice Schmith, Joshua A. Baller“, Nikunj V. Somia‘, Adam J. Bogdanouea’* and
Daniel F. Voytas™*

'Department of Genetics, Cell Biology & Development and Center for Genome Engineering, 321 Church Street
SE, University of Minnesota, Minneapolis, MN 55455 ?Department of Plant Pathology, 351 Bessey Hall, lowa
State University, Ames, |A 50011, USA, ®Department of Biotechnology, School of Life Sciences and
Technology, University of Electronic Science and Technology of China, Chendu 610054, China and “Biomedical
Informatics and Computational Biology Program, University of Minnesota Rochester, 111 South Broadway,
Rochester, MN 55904, USA

Received March 8, 2011; Revised March 23, 2011; Accepted March 24, 2011
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TAL Effector Nucleotide Targeter 2.0

Tools About TALE-NT Resources Software Tutorials Contact Us

Tools

Software, protocals, tools, and information for designing, evaluating, and assembiing custom TAL effectfor constructs

Welcome to the new TAL Effector Nucleotide Targeter website!l In addition to a new look, we have added more opfions to our tools to allow you to design custom TAL
effectors that work with a variety of TAL effectorTAL effector nuclease architectures.

Choose the TAL Effector-Mucleotide Targeter tool you would like to use. For information and tips on using the tools, check out the Help page:

TALEN Targeter
Uesign arrays for TAL Effector Mucleases to target your DMA sequence.

NOTICE: Off-target counting is now limited to sequences of 1000 bases or less. See the News section below for more details

@EH Targeter {old version with design guidelines)
LeSTam arars rget your DNA sequence.

TAL Effector Targeter
Cresmrraremuaie 1AL effector to target your DNA sequence. A newer, updated version of Single TALE Targeter.

Target Finder

|dentr e best-scoring sites ina DNA sequence for a specified BVD sequence. This new tool combines the functions of the older TAL Effector Site Finder and Off-
target Site Finder info one tool. Update: Mow incorporates NH-G specificity.

e best-scoring sites in a DNA sequence for a pair of RVD sequences. Use to find potential ofi-targets for a TALEN. Update: Mow incorporates MH-G
spedcificity.

TALENT 2.0 has been published in the 2012 Mucleic Acids Research Websemver issuel
Doyle E.L., Booher, N )., Standage, D.5., Voytas, D.F_, Brendel, V.P., VanDyk, J_ k., and Bogdanove, A.J. (2012) TAL Effector-Muclectide Targeter (TALE-NT) 2.0: tools for

https://tale-nt.cac.cornell.edu/



TAL Effector Nucleotide Targeter 2.0

Tools About TALE-NT Resources Software Tutorials Contact Us

Submit Old TALEN Targeter

Test the tool using sample data

Sequence

\ t

Enter up to 5000 total bases. E.g.. you may have 1 sequence of 5k bases, § sequences with 1k bases, or any such combinations. Sequences should be in FASTA format and include a header line that
starts with a '='. For larger data sets, attach a file instead of pasting text in.

Sequence File

(%, .. || Upload |

Files must be less than 2 MB.
Allowed file types: fasta.

@e a Preset Amhite@rovide Custom Spacer/RVD Lengths

Preset Architecture

Cermak et al., 2011 (spacer 15-24, RVD= = 15-20)
Miller et al., 2011 (spacer 15-20, RVDs = 15-20)
Mussolino et al., 2011 (spacer 12-15, RVDs = 15-20)
Liet al., 2011 (spacer 16-31, RVDs = 15-20)

iy pA=1 e =1 | ¥ {]JILI

Select the base that should precede target sites on the §' end.

Up

Options _
P Email
Require C, G, or T at position 2 (not an A)
Percent com pDSitiUn You can, but are not required to, enter an email address here to notify once youwr resulis are ready.
. ) Expires *
Do not allow sites to end in G
Require A, C, or G at position 1 (nota T) How long your resulis will be availsble for downloading from the server. After this fime, your results will be permanently deleted.

Require a T at position M



TAL Effector Nucleotide Targeter 2.0

Tools About TALE-NT Resources Software Tutorials Contact Us

Submit Old TALEN Targeter

Test the tool using sample data

Sequence
\ -~
Enter up to 5000 total bases. E.g.. you may have 1 sequence of 5k bases, § sequences with 1k bases, or any such combinations. Sequences should be in FASTA format and include a header line that
starts with a '='. For larger data sets, attach a file instead of pasting text in.
Sequence File
5. .. [ Upload I
Files must be less than 2 MB.
Allowed file types: fasta.
Use a Preset ArchitecturdC: Provide Custom Spacer/RVD Lengths !
I ---cccvvvvveveeeeeeeeensesssnens s Upstream Base *
Spacer T only (Recommended) E
Select the base that should precede target sites on the §' end.
Minimum Spacer Length Options
15 Require C, G, or T at position 2 (not an A)
Maximum Spacer Length Percent composition
30 Do not allow sites toend in G
Require A, C, or G at position 1 (nota T)
Require a T at position N
Repeat Array
Email
Minimum Repeat Array Length - -
fou can, but are not required to, enter an email address here to notify once your resulis are ready.
15
Expires *
Maximum Repeat Array Length One hour [~ |
2[] How lomg your resulis will be available for downloading from the server. After this ime, your results will be permanently deleted.
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Nucleic Acids Research Advance Access published November 29, 2012
Nucleic Acids Research, 2012, 1-8
doi: 10.1093 [nar|gks 1144

EENdb: a database and knowledge base of ZFNs
and TALENs for endonuclease engineering

An Xiao', Yingdan Wu', Zhipeng Yang', Yingying Hu', Weiye Wang', Yutian Zhang’,

Lei Kong?, Ge Gao? Zuoyan Zhu', Shuo Lin** and Bo Zhang'*

'Key Laboratory of Cell Proliferation and Differentiation of the Ministry of Education, “State Key Laboratory of
Protein and Plant Gene Research, Center for Bioinformatics, College of Life Sciences, Peking University, Beijing

100871, China and °Department of Molecular, Cell and Developmental Biology, University of Califomia,
Los Angeles, CA, USA

Received August 15, 2012; Revised October 14, 2012; Accepted October 24, 2012
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EENdb Home  TALEN/ZFN ZFP Domain TAL Effector Utilities Engineering Resource  Help

Utilities

S EEN forms and structures

5> Frameworks & linker peptides

el

TALEN/ZFN
— > Repeat units (7-aa regions & RVDs) <
. —- Fokl variants
Summary table : :
€ > Construction methods <
Detail pages of each EEN > Genome modification methods

>  Efficiency detection methods

TAL Effector

ZFP Domain

Summary table
Detail pages of each ZFP oy R
Domain ENgineering hesource

Xiao A et al., Nucleic Acids Res. Nov 2012 ; Lin S and Zhang B, Peking University
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o 2D D @® o
£ENdb - TALEN/ZFN
: : .
Search TALENS/ZFNs the
- 3 0l (recormenand 8 at), 5° 3, any wrand TALENAZEN « |Search Example
e [ bx abiwinate s v, 4 - ACTT] I —]
Search YMB targeting m pene(s):
<30 bt o 5 (cunensy Erserndd 10 only) | TALENSZFN - |Search | Example
wymboh arr uwribsle in publications ang datatase
Search EENs by fiest roported ref
- <30 Publed 0% cr warmames of 13t aufors [ TALENeZFN - [Search I Hample ]
17600475
List by species KK E490K, 533K EENs with ELeKX
Yy
3 T D: R487D 17603476
ALEN+, ALEN R: D483R EENs with Dot
7 o 1Ak 215} AR
(arthicial) ) % 48 EA: QaBEE, 14994 12603476
(are) 0 = 2 Kv: 5‘9°<. 1538V EENS with EA+KV
butterfly (Doosus plesippas) 1 b A: H99A V: IS3BV
3 3 D: R487D, R: D383R 17600479

TP CATRMICTLECLIACTATOSICTTECOSEE
GOTACTARGAQICCOT RCCT QA0S ACTUTARODIRARUSCIT  Rabrafigh, Aey2 GG(Vag) ] 21493887

LT+[1E]+16 [hs? sy |

LTI I I OACALCEAMOTAC AL 00T CAPAPTAECINANITAIC AL T AN

FAAMOCARASSTOTADSTOITOT APOFT TIPS OLOPRCICCETONTCOICATIT 2abrafl: ,h_-y_z (others} 63 wT REAL NHE! 21822241
13+1183417

® ,nmq, TICICAFLCAGEEAnFOTIGE P —

MATAGGTTATORAGAGE CAGt G toogaac el ol MM AAGAAA S 2ebrafish, griade [s2d.) +&3 wT REAL NHE 21822241

134[171423

CRRCCARTAZTTICT Cagt cACYCOpoct GTRAGTTICTGOTCTTTe

& = Lonad & Py ae nes A s1messa

CEIACGCTGCACHGat GEACAGIAGSTIT
INOO14 G%“““mmmm‘ rebrafish, sic2d05 2010039 2P10033 WSS  ELefK  Sengamo NHE! 18500334
Donen vl o Mot Batetend,
GTICATCCAGACOQTIT LEGRAGACITOAS T
SAAZBRTICTACCACaAACTORNCERs  zebrafish, scddas 1004} Zz%%z% IRGS  ELeKK Sengamo NHE! 18500334
t»!vmf’::‘r&k!q'utgxm— 3 O ‘;gmn £I8a 2P10048
hWn’rVA ATAAANCAGAANG 1ehrafich, atla 7o1nna3 ] LRGS wrT Sangamo NHE! 18840334
4Ts (6] 44T r— P100M5 —_
C A1 D choose search type Links to external database and shows @ Links to sequence of Fokl
the alias used in original articl
C A2 D st all EEN by species . 8 . @ List EENs used these Fokl variants

ljnks to detail page Links to related utility page
Xiao A et al., Nucleic Acids Res. Nov 2012 ; Lin S and Zhang B, Peking University
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Sic NEBcutter V2.0
NEB homepage]
Local sequence file: s .. Standard sequences:
GenBank mmmber: [Browse GenBank] # Plasmid vectors
or paste in vour DNA sequence: (plain or FASTA format) # Viral + phage ~

AGCGETCACGCI GCGCETARCCACCACACCCGCCGCECTTARTGOGCCEGCTACAGGGCGCGTCCCATTC  #
FCCATTCAGGCT GCGCARCTET TR GEECCAT CEETGCGEGCCTCITCGCTATTACGCCAGCTGGC
EAnnEEEEEATCTGCTECARGECCATTAR T T CEETARCGCCAGEETTITCCCAGTCAC GILC|

@ NEB enzymes | Mare options |
All commercially available specificities

. @ Linear All specificities
The sequence is: Enzymes to use: P

Circular All + defined oligonucleotide sequences
Only defined oligonucleotide sequences
[define oligos)
Minimum ORF length to display: 100 aa
Name of sequence: foptional)
Earlier projects:
Ho name

Note: Your earlier prajects will be deleted 2 days after they were last accessed.
You need ro have cookies enabled in your browser for this feature ro work Delete projects




MNew DNA
Custom digest
View sequence
ORF summary
Save project
Print

11

I

*Bs11 HpyCHATT1T
SFel Hepyi
*Hgal #Fspl

Single cutters

unnamed SEGUENCE

%

Puull FokI
MapAll HeyCHA Y
Alul Et=sCI

[ Save as text file

Number of cuts = ~ 1 &] Sort order: Alphabetical -
A Sites & Cut positions
G Specificity | o 2kes (bhunt - 5*??13' ext)
1| Al AG.CT st |133
2 | BfuCl "GATC, list |*101/105
3 | Bgll GCCH _NNN NGGC list |*76/73
4 | Bmrl ACTGGGNNNN N~ list |[184/183
5 | Bsall CTCHNG,G hist [179/183
6 | BsiEl CG,RY CG st |*104/102
7 | Bsll CCHN_NNN HNNGG kst |*53/50
8 | BsmFI GGGAC (N),, NNNN, | lst |[*46/50
9 | Bsrl ACTG GH st [190/188
10 | BssKI "CCHGG, kst |[#178/183
11 | BstNI CC™W_ GG list [180/181
12 | BtsCI GGATG NN~ st |152/150
13 | Dpnl GA.TC list [*103
14 | Dpnll "GATC, st |[#101/105
15 | Earl CTCTTCH NNN. hst 1*121/124

1 cutters I

Save all sites
Flanking enzymes
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Unit assembly

a

TALE nuclease

Natural unit

Alternative unit

: : AL AL s i GERid i s meate st d AR e s e A a e t agc
Codons with enzyme sites tLF%g . SR St e i S e i cgl‘:—Fgg 3
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...AH

---AHGLTPEQVVAIASNIGGKOALETVORLLPVLCOAHGLTPEQVVATIASHDGGK...
I 7~ N

O 0-4>»

Spel Nhel

Single unit

s N Nhel + Hindllll Spel + Hindllll
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S N

H

Huang P et al., Nat Biotechnol., Aug 2011; Lin S and Zhang B, Peking University
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Spel + Nhell
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pCS2-TALEN

Huang P et al

., Nat Biotechnol., Aug 2011; Lin S and Zhang B, Peking University
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=¥ Vector NTI - [DNA/RNA Molecule from decument Clipboard]

75 EEXT

Edit

[#) File

[C ] General Description
[ [ standard Fields

@ Comments

1] Annotations

[ ] Feature Map

1 Restriction/Methylation Map

View Primer Design

Analyses

Cloning Gel Analysis

T = o

List

Awzl (4q]

]

Window Align

Clipboard

HIT Bp

Assemble

Tools

Help

-
ORDER | *
:: 3

GCGACATGAC
CGCIGTACTG

ATGEATTACGA CTICGICCICGE
TACTRATGCT GAGCAGGAGC

GITCCCGGCE
CRAGGGCCGEC

ATCCICIGGEA
TAGGAGACCT

GATTACTAGT
CTRATGATCA

ARTGGGGGETE
TTRCCCCCAC

GFCRRACAGGEC
CGITTIGICCG

TCTTGAGACT
AGRACTCTIGA

GITCAGCGAC
CRAGTCGCIG

101

TACTACCAGT
ATGATGGICA

TCTICTGICAR GCCCACGGAC
AGRGACAGIT CGGEGIGCCIG

TTRACCCCAGA
ARTGEEEETCT

TCAAGTTGTA
AGTTCAACAT

GCGATTGCTA
CGECTRACGAT

GTAATATTGE
CATTATARACC

TGEECARACAG
ACCGITIGIC

GCICTTGAGR
CEAGRACTCT

CGEGETTCAGCE
GFCCRAGTCGC

201

CCTICCTITICCR
GGAGGAAGGET

GITCICIGIC AAGCCCACGE
CRAGAGACAG TTCGGGIGCC

ACTCACCCCA
TEAGTGEEGET

GATCAAGTTG
CTAGTTCAAC

TAGCGATTGC
ATCGCTRAACGE

TAGTAATGGEE
ATCATTACCC

GETGECARLC
CCACCGITIG

AGGCICTITGA
TCCGAGAACT

BRCCGTGCARL
TTEECACGTT
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tnikb[j = |'_ § ---

NK

NN
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Left BamHI
5 tgttattttctecectaagGATCCTGCGGGCATTTTTGAGCTGGTGGA 3
acaataaaagaggggattcCTAGGACGCCCCTAAAAACTCGACCACCT

Right
100 C
® 80
E - B Doath bp WT Foki NN NK
b ¥ Deformed 353 =
an ¥ Normal 2
& 20
95 =
0
\@ AR D Uncleaved (%) 124 24
(\// \(\// \QI/
\§
S & &
tep17: ttattttctccectaagG======== GCATTTTTGAGCTGGTGGA (-9)
tep37: ttattttcteccecctaagGGAGAAAAATGCGGGCATTTTTGAGCTGG (4, +8)
tepd0: ttattttctccece===~~ CTCC==CGGGCATTTTTGAGCTGGTGGA (11, +4)
tep45: ttattttctccectaagGAT---GCGGGCATTTTTGAGCTGGTGGA (-3)
tep46: ttattttctccecctaagGAT TCGGATGCCTGCGGGCATTTTTGAGC (+7)
tep54: ttattttcteccctaagGATC====mmm== ATTTTTGAGCTGGTGGA (-8)

Huang P et al., Nat Biotechnol., Aug 2011; Lin S and Zhang B, Peking University
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Thank you for your patience!



