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query: ZFN, zinc finger nuclease, plant

Year Applied plant species
ID Affiliation, country
Identifiers Title
Category Description

Details
2014 apple, fig

1
PMID:25528147
ZFN

Agricultural Research Organization, Bet-Dagan, Israel

Targeted mutagenesis using zinc-finger nucleases in perennial fruit trees.

Peer R, RiMin G, Golobovitch S, Lapidot M, Gal-On A, Vainstein A, Tzfira T, Flaishman MA.
Planta. 2014 Dec 21. [Epub ahead of print]

2014
2

PMID:25018764
ZFN

rice
International Rice Research Institute Metro Manila, Philippines

Identification of safe harbor" loci in indica rice genome by harnessing the property of zinc-
finger nucleases to induce DNA damage and repair."

Cantos C, Francisco P, Trijatmiko KR, Slamet-Loedin |, Chadha-Mohanty PK.

Front Plant Sci. 2014;5:302. doi: 10.3389/fpls.2014.00302.

2014

3
PMID:24443519
ZFN

tobacco

University of Minnesota, MN, USA.

DNA replicons for plant genome engineering.

Baltes NJ, Gil-Humanes J, Cermak T, Atkins PA, Voytas DF.

Plant Cell. 2014 Jan;26(1):151-63. doi: 10.1105/tpc.113.119792. Epub 2014 Jan 17.

2014
4

PMID: 24057367
ZFN

Arabidopsis

University of Minnesota, MN, USA.

Tailor-made mutations in Arabidopsis using zinc finger nucleases.

Qi Y, Starker CG, Zhang F, Baltes NJ, Voytas DF.

Methods Mol Biol. 2014;1062:193-209. doi: 10.1007/978-1-62703-580-4_10.

2013

5
PMID:23996306
ZFN

soybean

University of Minnesota, MN, USA.

Targeted mutagenesis for functional analysis of gene duplication in legumes.
Curtin SJ, Anderson JE, Starker CG, Baltes NJ, Mani D, Voytas DF, Stupar RM.
Methods Mol Biol. 2013;1069:25-42. doi: 10.1007/978-1-62703-613-9_3.

2013
6

PMID:23979943

Arabidopsis

University of Minnesota, MN, USA.

Targeted deletion and inversion of tandemly arrayed genes in Arabidopsis thaliana using
zinc finger nucleases.

Qi Y, Li X Zhang Y, Starker CG, Baltes NJ, Zhang F, Sander JD, Reyon D, Joung JK,

ZFH Voytas DF.

G3 (Bethesda). 2013 Oct 3;3(10):1707-15. doi: 10.1534/g3.113.006270.
2013 corn
7 Dow AgroSciences LLC, IN, USA

PMID:23953646

Trait stacking via targeted genome editing.
Ainley WM, Sastry-Dent L, Welter ME, Murray MG, Zeitler B, Amora R, Corbin DR, Miles

ZFN RR, Amold NL, Strange TL, Simpson MA, Cao Z, Carroll C, Pawelczak KS, Blue R, West
K, Rowland LM, Perkins D, Samuel P, Dewes CM, Shen L, Sriram S, et al.
Plant Biotechnol J. 2013 Dec;11(9):1126-34. doi: 10.1111/pbi.12107. Epub 2013 Aug 19.
2013 Nicotiana benthamiana, Arabidopsis
8 the Weizmann Institute of Science, Rehowot, Israel
PMID:23625357 A rapid assay to quantify the cleavage efficiency of custom-designed nucleases in planta.
ZFN/TALEN Johnson RA, Gurevich V, Lew AA.

Plant Mol Biol. 2013 Jun;82(3):207-21. doi: 10.1007/s11103-013-0052-1. Epub 2013 Apr 28.
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PMID:23509176
ZFN

Year Applied plant species
ID Affiliation, country
Identifiers Title
Category Description
Details
2013 tobacco, Arabidopsis
9 University of Michigan, Michigan, USA

Nonhomologous end joining-mediated gene replacement in plant cells.
Weinthal DM, Taylor RA, Tzfira T.
Plant Physiol. 2013 May;162(1):390-400. doi: 10.1104/pp.112.212910. Epub 2013 Mar 18.

2013
10

PMID:23282329
ZFN

Arabidopsis

University of Minnesota, MN, USA.

Increasing frequencies of site-specific mutagenesis and gene targeting in Arabidopsis by
manipulating DNA repair pathways.

Qi Y, Zhang Y, Zhang F, Baller JA, Cleland SC, Ryu Y, Starker CG, Voytas DF.
Genome Res. 2013 Mar;23(3):547-54. doi: 10.1101/gr.145557.112. Epub 2013 Jan 2.

2013
1"

PMID:23279135
ZFN

Arabidopsis

Leiden University, Leiden, The Netherlands

ZFN-mediated gene targeting of the Arabidopsis protoporphyrinogen oxidase gene through
Agrobacterium-mediated floral dip transformation.

de Pater S, Pinas JE, Hooykaas PJ, van der Zaal BJ.

Plant Biotechnol J. 2013 May;11(4):510-5. doi: 10.1111/pbi.12040. Epub 2012 Dec 28.

2012
12

PMID:22082504
ZFN

Arabidopsis

University of Michigan, Michigan, USA

Zinc finger nuclease and homing endonuclease-mediated assembly of multigene plant
transformation vectors.

Zeevi V, Liang Z, Arieli U, Tzfira T.

Plant Physiol. 2012 Jan;158(1):132-44. doi: 10.1104/pp.111.184374. Epub 2011 Nov 14.

2011
13

PMID:21848915
ZFN

Arabidopsis

the Weizmann Institute of Science, Rehowot, Israel

Localized egg-cell expression of effector proteins for targeted modification of the Arabidopsis
genome.

Ewven-Faitelson L, Samach A, Melamed-Bessudo C, Avii-Ragolsky N, Lewy AA.

Plant J. 2011 Dec;68(5):929-37. doi: 10.1111/j.1365-313X.2011.04741.x. Epub 2011 Oct 4.

2011
14
PMID:21464476

ZFN

soybean

University of Minnesota, MN, USA.

Targeted mutagenesis of duplicated genes in soybean with zinc-finger nucleases.
Curtin SJ, Zhang F, Sander JD, Haun WJ, Starker C, Baltes NJ, Reyon D, Dahlborg EJ,
Goodwin MJ, Coffman AP, Dobbs D, Joung JK, Voytas DF, Stupar RM.

Plant Physiol. 2011 Jun;156(2):466-73. doi: 10.1104/pp.111.172981. Epub 2011 Apr 4.

2011

15
PMID:21181530
ZFN

Arabidopsis

University of Minnesota, MN, USA.

Targeted mutagenesis in Arabidopsis using zinc-finger nucleases.
Zhang F, Voytas DF.

Methods Mol Biol. 2011;701:167-77. doi: 10.1007/978-1-61737-957-4_9.

2011
16
PMID:21151135

ZFN

Arabidopsis, soybean

Massachusetts General Hospital, Massachusetts, USA

Selection-free zinc-finger-nuclease engineering by context-dependent assembly (CoDA).
Sander JD, Dahlborg EJ, Goodwin MJ, Cade L, Zhang F, Cifuentes D, Curtin SJ, Blackbum
JS, Thibodeau-Beganny S, Qi Y, Pierick CJ, Hoffman E, Maeder ML, Khayter C, Reyon D,
Dobbs D, Langenau DM, Stupar RM, Giraldez AJ, Voytas DF, Peterson RT, Yeh JR, et al.
Nat Methods. 2011 Jan;8(1):67-9. doi: 10.1038/nmeth.1542. Epub 2010 Dec 12.
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PMID:20876340
ZFN

Year Applied plant species
ID Affiliation, country
Identifiers Title
Category Description
Details
2010 tobacco, petunia
17 Danziger Innovations Ltd., Beit Dagan, Israel

Nontransgenic genome modification in plant cells.

Marton |, Zuker A, Shklarman E, Zeevi V, Towkach A, Roffe S, Ovadis M, Tzfira T, Vainstein
A.

Plant Physiol. 2010 Nov; 154(3):1079-87. doi: 10.1104/pp.110.164806. Epub 2010 Sep 27.

2010
18
PMID:20508152

ZFN

Arabidopsis

University of Minnesota, MN, USA.

High frequency targeted mutagenesis in Arabidopsis thaliana using zinc finger nucleases.
Zhang F, Maeder ML, Unger-Wallace E, Hoshaw JP, Reyon D, Christian M, Li X, Pierick CJ,
Dobbs D, Peterson T, Joung JK, Voytas DF.

Proc Natl Acad Sci U S A. 2010 Jun 29;107(26):12028-33. doi: 10.1073/pnas.0914991107.
Epub 2010 May 27.

2010

19
PMID:20508151
ZFN

Arabidopsis

NIAS, Tsukuba, Japan

Site-directed mutagenesis in Arabidopsis using custom-designed zinc finger nucleases.
Osakabe K, Osakabe Y, Toki S.

Proc Natl Acad Sci U S A. 2010 Jun 29;107(26):12034-9. doi: 10.1073/pnas.1000234107.
Epub 2010 May 27. Erratum in: Proc Natl Acad Sci U S A. 2011 Jan 4;108(1):433.

2010

20
PMID:20454835
ZFN

tobacco

Dow AgroSciences LLC, IN, USA

Zinc finger nuclease-mediated transgene deletion.

Petolino JF, Worden A, Curlee K, Connell J, Strange Moynahan TL, Larsen C, Russell S.
Plant Mol Biol. 2010 Aug;73(6):617-28. doi: 10.1007/s11103-010-9641-4. Epub 2010 May 8.

2009
21

PMID: 19754840
ZFN

Arabidopsis

Leiden University, Leiden, The Netherlands

ZFN-induced mutagenesis and gene-targeting in Arabidopsis through Agrobacterium-
mediated floral dip transformation.

de Pater S, Neuteboom LW, Pinas JE, Hooykaas PJ, van der Zaal BJ.

Plant Biotechnol J. 2009 Oct;7(8):821-35. doi: 10.1111/j.1467-7652.2009.00446.x.

2009
22
PMID: 19404259

corn
Dow AgroSciences LLC, IN, USA

Precise genome modification in the crop species Zea mays using zinc-finger nucleases.
Shukla VK, Doyon Y, Miller JC, DeKelver RC, Moehle EA, Worden SE, Mitchell JC, Amold

PMID: 19404258
ZFN

ZFN NL, Gopalan S, Meng X, Choi VM, Rock JM, Wu YY, Katibah GE, Zhifang G, McCaskill D,
Simpson MA, Blakeslee B, Greenwalt SA, Butler HJ, Hinkley SJ, Zhang L, et al.
Nature. 2009 May 21;459(7245):437-41. doi: 10.1038/nature07992. Epub 2009 Apr 29.
2009 tobacco
23 University of Minnesota, MN, USA.

High-frequency modification of plant genes using engineered zinc-finger nucleases.
Townsend JA, Wright DA, Winfrey RJ, Fu F, Maeder ML, Joung JK, Voytas DF.
Nature. 2009 May 21;459(7245):442-5. doi: 10.1038/nature07845. Epub 2009 Apr 29.

2009
24
PMID:19112554

ZFN

tobacco

Dow AgroSciences LLC, IN, USA

Targeted transgene integration in plant cells using designed zinc finger nucleases.

Cai CQ, Doyon Y, Ainley WM, Miller JC, Dekelver RC, Moehle EA, Rock JM, Lee YL,
Garrison R, Schulenberg L, Blue R, Worden A, Baker L, Faraji F, Zhang L, Holmes MC,
Rebar EJ, Collingwood TN, Rubin-Wilson B, Gregory PD, Urnov FD, Petolino JF.

Plant Mol Biol. 2009 Apr;69(6):699-709. doi: 10.1007/s11103-008-9449-7. Epub 2008 Dec
27.
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PMID: 18657511

Year Applied plant species
ID Affiliation, country
Identifiers Title
Category Description
Details
2008 tobacco
25 Massachusetts General Hospital, Massachusetts, USA

Rapid open-source” engineering of customized zinc-finger nucleases for highly efficient gene
modification."

Maeder ML, Thibodeau-Beganny S, Osiak A, Wright DA, Anthony RM, Eichtinger M, Jiang
T, Foley JE, Winfrey RJ, Townsend JA, Unger-Wallace E, Sander JD, M3V ller-Lerch F, Fu

PMID: 16262717
ZFN

=FH F, Pearlberg J, GFibel C, Dassie JP, Pruett-Miller SM, Porteus MH, Sgroi DC, lafrate AJ,
Dobbs D, et al.
Mol Cell. 2008 Jul 25;31(2):294-301. doi: 10.1016/j.molcel.2008.06.016.

2005 tobacco

26 University of Minnesota, MN, USA.

High-frequency homologous recombination in plants mediated by zinc-finger nucleases.
Wright DA, Townsend JA, Winfrey RJ Jr, Irwin PA, Rajagopal J, Lonosky PM, Hall BD,
Jondle MD, Voytas DF.

Plant J. 2005 Nov;44(4):693-705.

2005

27
PMID:15677315
ZFN

Arabidopsis

University of Utah, UT, USA

Targeted mutagenesis using zinc-finger nucleases in Arabidopsis.

Lloyd A, Plaisier CL, Carroll D, Drews GN.

Proc Natl Acad Sci U S A. 2005 Feb 8;102(6):2232-7. Epub 2005 Jan 26.
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query: TALEN(s), TAL effector, plant

Year Applied plant species
ID Affiliation, country
Identifiers Title
Category Description

Details
2015 comn

1
PMID:25644697

TALEN

lowa State University, Ames, USA

Heritable site-specific mutagenesis using TALENSs in maize.

Char SN, Unger-Wallace E, Frame B, Briggs SA, Main M, Spalding MH, Vollbrecht E,
Wang K, Yang B.

Plant Biotechnol J. 2015 Feb 3. doi: 10.1111/pbi.12344. [Epub ahead of print]

2015

2

PMID: 25599829
TALEN

rice

Chinese Academy of Sciences (CAS), Beijing, China

Creation of fragrant rice by targeted knockout of the OsBADH2 gene using TALEN
Shan Q, Zhang Y, Chen K, Zhang K, Gao C.

Plant Biotechnol J. 2015 Jan 20. doi: 10.1111/pbi.12312. [Epub ahead of print]

2015 Nicotiana benthamiana
3 Weizmann Institute of Science, Rehowot, Israel
PMID:25403732 Comparative assessments of CRISPR-Cas nucleases' cleavage efficiency in planta.
TALEN/CRISPR Johnson RA, Gurevich V, Filler S, Samach A, Lew AA.
Plant Mol Biol. 2015 Jan;87(1-2):143-56. doi: 10.1007/s11103-014-0266-x. Epub 2014 Nov
2014 bread wheat
4 Chinese Academy of Sciences (CAS), Beijing, China
PMID: 25038773 Simultaneous editing of three homoeoalleles in hexaploid bread wheat confers heritable
resistance to powdery mildew.
TALEN/CRISPR Wang Y, Cheng X, Shan Q, Zhang Y, Liu J, Gao C, Qiu JL.
Nat Biotechnol. 2014 Sep;32(9):947-51. doi: 10.1038/nbt.2969. Epub 2014 Jul 20.
2014 soybean
5 Cellectis plant sciences Inc., MN, USA

PMID:24851712
TALEN

Improved soybean oil quality by targeted mutagenesis of the fatty acid desaturase 2 gene
Haun W, Coffman A, Clasen BM, Demorest ZL, Lowy A, Ray E, Retterath A, Stoddard T,
Juillerat A, Cedrone F, Mathis L, Voytas DF, Zhang F.

Plant Biotechnol J. 2014 Sep;12(7):934-40. doi: 10.1111/pbi.12201. Epub 2014 May 23.

2014
6
PMID:24643227
TALEN

barley

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany
True-breeding targeted gene knock-out in barley using designer TALE-nuclease in haploid
Gurushidze M, Hensel G, Hiekel S, Schedel S, ValkovV, Kumlehn J.

PLoS One. 2014;9(3):92046. doi: 10.1371/journal.pone.0092046.

2014 corn
7 Chinese Academy of Sciences (CAS), Beijing, China
PMID:24576457 Targeted mutagenesis in Zea mays using TALENs and the CRISPR/Cas system.
TALEN/CRISPR Liang Z, Zhang K, Chen K, Gao C.

J Genet Genomics. 2014 Feb 20;41(2):63-8. doi: 10.1016/j.jgg.2013.12.001. Epub 2013 Dec
2014 rice
8 Chinese Academy of Sciences (CAS), Beijing, China

PMID:24556552
TALEN

An efficient TALEN mutagenesis system in rice.
Chen K, Shan Q, Gao C.
Methods. 2014 Aug 15;69(1):2-8. doi: 10.1016/j.ymeth.2014.02.013. Epub 2014 Feb 17.

2015: data of 2015/1/1~2/24
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PMID: 24521457
TALEN

Year Applied plant species
ID Affiliation, country
Identifiers Title
Category Description
Details
2014 Nicotiana benthamiana, rice
9 Chinese Academy of Agricultural Sciences (CAAS), Beijing, China

The last half-repeat of transcription activator-like effector (TALE) is dispensable and thereby
TALE-based technology can be simplified.

Zheng CK, Wang CL, Zhang XP, Wang FJ, Qin TF, Zhao KJ.

Mol Plant Pathol. 2014 Sep;15(7):690-7. doi: 10.1111/mpp.12125. Epub 2014 Apr 10.

2013

10
PMID:23979944
TALEN

Arabidopsis

University of Minnesota, MN, USA

Targeted mutagenesis of Arabidopsis thaliana using engineered TAL effector nucleases.
Christian M, Qi Y, Zhang Y, Voytas DF.

G3 (Bethesda). 2013 Oct 3;3(10):1697-705. doi: 10.1534/g3.113.007104.

2013
11

PMID:23870552
TALEN

Brassica oleracea

Southwest University, Chongging, China

Site-specific gene targeting using transcription activator-like effector (TALE)-based nuclease
in Brassica oleracea.

Sun Z, Li N, Huang G, Xu J, PanY, Wang Z, Tang Q, Song M, Wang X

J Integr Plant Biol. 2013 Nov;55(11):1092-103. doi: 10.1111/jipb.12091. Epub 2013 Sep 18.

2013
12

PMID:23689819
TALEN

barley

Aarhus Uniwersity, Slagelse, Denmark

TAL effector nucleases induce mutations at a pre-selected location in the genome of
primary barley transformants.

Wendt T, Holm PB, Starker CG, Christian M, Voytas DF, Brinch-Pedersen H, Holme IB.
Plant Mol Biol. 2013 Oct;83(3):279-85. doi: 10.1007/s11103-013-0078-4. Epub 2013 May

PMID:23430045
TALEN

2013 Nicotiana bentamiana, Arabidopsis
13 Weizmann Institute of Science, Rehowot, Israel
PMID:23625357 A rapid assay to quantify the cleavage efficiency of custom-designed nucleases in planta.
TALEN/ZFN Johnson RA, Gurevich V, Lewy AA.

Plant Mol Biol. 2013 Jun;82(3):207-21. doi: 10.1007/s11103-013-0052-1. Epub 2013 Apr 28.
2013 rice
14 lowa State University, Ames, USA

Designer TAL effectors induce disease susceptibility and resistance to Xanthomonas
oryzae pv. oryzae in rice.

Li T, Huang S, Zhou J, Yang B.

Mol Plant. 2013 May;6(3):781-9. doi: 10.1093/mp/sst034. Epub 2013 Feb 21.

2013
15
PMID:23288864

TALEN

rice, Brachypodium

Chinese Academy of Sciences (CAS), Beijing, China

Rapid and efficient gene modification in rice and Brachypodium using TALENs.

Shan Q, Wang Y, Chen K, Liang Z, Li J, Zhang Y, Zhang K, Liu J, Voytas DF, Zheng X
Zhang Y, Gao C.

Mol Plant. 2013 Jul;6(4):1365-8. doi: 10.1093/mp/sss162. Epub 2013 Jan 2. No abstract
available.

2013

16
PMID:23124327
TALEN

tobacco

University of Electronic Science and Technology of China, Chendu , China
Transcription activator-like effector nucleases enable efficient plant genome engineering.
Zhang Y, Zhang F, Li X, Baller JA, Qi Y, Starker CG, Bogdanowe AJ, Voytas DF.

Plant Physiol. 2013 Jan;161(1):20-7. doi: 10.1104/pp.112.205179. Epub 2012 Nov 2.
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