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Transcription activator-like effector nuclease (TALEN)-vectors targeting for the
genes encoding chalcone synthase (CHS) and dihydroflavonol 4-reductase (DFR) which were both involved in
anthocyanin biosynthesis were constructed and applied to barley transformation. Although transgenic
barley plants were obtained, any mutation was detected in target genes of these plants.

On the other hand, 4 ﬁromoters regulating callus-specific gene expression were isolated in barley. For
expression analysis, these promoters were cloned into expression vector of the gene encoding enhanced
green fluorescent protein (EGFP). The transient expression of EGFP in callus was observed by all the
promoters. In addition, 2 of 4 promoters showed stable expression of EGFP in transgenic callus in barley.
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>CHS51-orf

ATGGCGGCGACGATGACGGT GGAGGAGGT GAGGRAACGCGCAGCGGGELGGA
GGGCCCGGCCACCGTGCTCGCCATCGGCACGGCGACGCCGGCCRACTGCE
TETACCAGGCCCGACTACCCCCGACTACTACTTCAAGATCACCARGAGTGRC
CACATGECTGACCICARGGAGAACGTTCARGAGGAT GTGT / GACLAGTCGC
AGATCRGGRARGAGETATATGCACCTRARCGEAGEAGRATCCTTGAGGAGRRC
CCCAACATGTGCGCCTACATGGCGCCGTCCCTGGACGCGCGCCAGGACAT
CGTCGTCGTCGAGGT CCCCARGCTCGGCRAAGGCGGCEGGCGCAGRAGGCCR
TCARGGAGTGGEGCCAGCCECEGTCCAAGAT CACCCACCTCGTCTTCTGE
ACCACCTCCGGCGTCGACAT GCCGGEGGECCGACTACCAGCTCACCARGAT
GCTTGGCCTGCGCCCCTCCGTCRAGCGCCTCATGATGTRACCAGCAGGGCT
GCTTCGCCGGCGECACCGTGCTCCGCCTCGCCARGGACCTCGCCGAGRAC
BACCGCGGECGCGCECETGCTCEGTCGTCTGCTCCGAGATCACCGCGGETCAC
CTTCCGTGGCCCGCACGAGTCCCACCTCGACTCGCTGGTGEGLCAGECGT
TCTTCGGCGACGECECEECCECGETGATCATCGGCGCCGACCCCGACTTG
TCCGTGEAGCGTCCCCTGTTCCAGCTGGTGTCCGCGRGCCAGRCGATCCT
GCCGGACTCGGAGGECGCCATCGACGGCCACCTCCGGGAGGTCGGACTCA
CCTTCCACCTCCTCRAAGGACGTGCCGGGECTCATCTCCRAGRACATCGRAG
CETGECCCTAGRGGAGECCTTCARGCCGCTGEGCATCGACGRCTGGARCTC
CGTCTTCTGGATAGCGCACCCAGGCGGCCCGGCGATCCTCGACATGGTCG

GAATGGACTGGGGUGTTCTCTTCGGUTTCGGCCCCGGCCTCACGETGGRG
RCCGTCGTCCTCCACAGCGTCCCCATCAGCGCCGGCGCCACCGCGTIGA

>CHS2-orf
ATGGCGGCGACGATGACGGT GGAGGAGGT GAGGRACGCGCAGCGGECGGA
GEGCCCGEECCACCOETGCTCGCCATCGGCACGGCGACECCGECCRACTGCG
TGTACCAGGCCGACTACCCCGACTACTACTTCARGATCACCAAGAGCGAC
CACATGGCTGACCECAAGGAGRAAGTTCARGH GGATGTGTGACAAGTCGCR
GATCAGGRARGRAGGTATATGCACCTARCGCAGGRGATCCTTGAGGAGRACC
CCRACATGTGCGCCTACATGGCGCCGTCCCTGGACGEGCGCCAGGACATC
GTCGTCETCGRAGETCCCCRAAGCTCGECARGGCGECGECGCAGRAGGCCAT
CAAGGAGTGGGGCCAGCCGCGGTCCARAGATCACCCACCTCGICTITCTGCA
CCACCTCCGGCGTCGACATGCCGEGEGCCGACTACCAGCTCACCRAAGATG
CTCEGCCTGCGCCCCTCCGTCARGCGCCTCATCATCTACCRAGCRAGGECTG
CTTCGCCGGCGEGECACCEGTGCTCCGCCTCGCCARGGACCTCGCCGAGRAACA
RCCGECGGLGCGCGEGTGCTCGTCGTCTGCTCCERGRTCACCGCGGTCACT
TTCCGTGGCCCGCACGAGTCCCACCTCGACTCGCTGETGGGCCAGGCGCT
CTTCGGCGACGGCGEGGCCGLGETGATCATCGGCGCCGACCCCGACGTGT
CCGTCGAGCGGLCCCTGTTCCAGCTGGTCTCCOCGAGCCAGRCRATTCTG
CCAGACTCGGAGGGCGCCATCGACGGCCACCTTCGTGAGGTTGGACTCAC
CTTCCACCTCCTCRAGGATGTGCCCGGGETCATCTCCARGRACAT CGRAGE
GCGCCCTAGAGGACGCCTTCARGCCATTGGGCATCGATGACTGGARCTCC
GTCTTTTGGATAGCGCACCCCGGCGGGCCAGCRATCCTTGRACATGGTGGR
GECCARGETRRAACCTGARCAAGGRACGGATGCGCGCCACCRAGGCATETCC
TCTCCGAATATGGCAACATGTCGAGCGCCTGCGTGCTCTTCATCATGGAC
GRRATGCGCARACGCTCCGCTGRAGGAT GGCCACRCCRACGACTGGEGAGEE
BATGGACTGGGGCEITCTCTICGECTTCGGCCCCGGCCTTACCGTGGAGA
CGGTCGTTCTCCATAGCGTCCCCATCACTGCCTIAG

>DFR-orf
ATGGACGGGARCARAGGGCCGGTGGTGETGACCGGAGCGTCGGETTTCGT
RGGGTCGTGGCTCETCATGARGCT CCTCCAGGCCGGGTACACCGTCCGGEE
CAACCGTCCGCGRACCCGG/ CCAACGTCGAGAAGACAARGCCATTGCTGGR
GCTTCCCGGAGCCAAGGAGC GECTGTCCATC TEGARGECCGACCTGAGCE
RGGATGGCAGCTTCARCGAGGCCATCGCGGGECTGCACCGGCGTCTTCCAC
GTCGCCACGCCCATGGACTTCGACTCCCARGACCCCGAG/ BACGAGGTGA
TCAAGCCGACGETGERAGGGATGT TGAGCAT CATGAGEGCATGCARGGRE
GCCGGCACCETGRRACGCATCGTCTTCACCTCCTCCGCCGGCAGTGTCRA
CATCGRGGAGCGGCCGAGGCCAGCCTACGACCAGGACAACTGERGCGACR
TCGACTACTGCCGCCGCGTCARGATGACAGGATGG/ATCT g
GGCAGRGARGGCCGCC] GRACGGCC
TGGACTTCATCAGCATCATCCCCACECTCGTCETCGECCCGTTCCTCAGT
GCCGGCATGCCGCCCAGCCTGETCACCGCCCTCGCGCTCATCACGGGGAR
CGAAGCCCACTACTCGATCCTGARGCAGGTGCAGCTGETCCACCTGGACE
ACCTCTGCGACGCCATGACTTTCCTCTTCGAGCACCCGEAGGTCARCGGT
CGCTACATCTGCTCCTCCCACGACGCCACCATCCACGGCCTCGCCAGGAT
GCTCCRGGACAGETTCCCGGAGTACGACATCCCGCAGRAGTTCGCGEEEE
TCGACGACAACCTTCAGCCCATCCACTTC TCCTCCAAGAAGT THENNEHE

EEEEEEREE . - T TCCGGTACAC CGCCGCCRT
CCACACCTGCRGGGRCARGGGCCTCATTC CGCTGGCAGACCT DN
EEEEEEEE -G GGCRAGC TG GGCCRAGCC
ATTGGTGCAGAGACGIAR
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