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Identification of the VERNALIZATION 4 gene reveals the origin of spring growth habit in

ancient wheats from South Asia

Abstract Wheatvarieties with a winter growth habit require long exposuresto low temperatures
(vernalization) to accelerate flowering. Naturatiation in four vernalization genes regulating this
requirement hadavored wheat adaptation to different environments. Tih& fhree genes
(VRN1i VRN3) have been cloned and characterized before. Wershow that the fourth gene,
VRN-D4, originated by the insertion afD290kb region from chromosome arm 5AL into the
proximal regionof chromosome arm 5DS. The inserted 5AL oagincludes aopy of VRNAL

that carries distinctive mutations in its coding aedulatory regions. Three lines of evidence
confirmed that this genis VRN-D4: it cosegregated with VRI®4 in a highdensity mapping
population; it was expressed earlierrtt@ther VRNL1 genes in thebsence of vernalization; and
induced mutations in this gene resulted delayed flowering. VRND4 was found in most

accessions of thencient subspecies Triticum aestivum ssp. sphaerococcum from/gaitif his
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subspecies showedh significant reduction of genetic diversitygnd increased genetic

differentiation in the centromeric region chromosome 5D, suggesting that VM likely
contributed to locahdaptation and was favored by positive selection. Three adjabdd in a
regulatory region of the VRMND4 first intron disrupt thebinding of GLYCINERICH
RNA-BINDING PROTEIN 2 (TaGRP2), a knowepressor of VRN1 expression. The same SNPs
were identified in VRNAlalleles previously associated with reduced vernalization requirement
These alleles can be used to modulate vernalizagignirements and to develop wheat varieties
better adapted tdifferent or changing environments.

Proceedings of the National Academy of the Sciences of the United States of America

A t

http://www.pnas.org/content/early/2015/08/27/1514883112.full. pdf?sid=4b8SPRAM c4

6-8d637589f6¢7e583
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) b Xiang Ji * & Nature Plants ~
) T Dt D -

Establishing a CRISPR Caslike immune system conferring DNA virus resistance in plants

Abstract CRISPR Cas (clustered, regularly interspaced short palindromic repeats
CRISPRassociated proteins) is an adaptive immune system in many archaea and bacteria that
cleaves foreign DNA on the basis of sequence complementarity. Here, using the geminivirus, beet
severe arly top virus (BSCTV), transient assays performed in Nicotiana benthamiana
demonstrate that the sgRNBas9 constructs inhibit virus accumulation and introduce mutations

at the target sequences. Further, transgenic Arabidopsis and N. benthamiana plaxpsessing

sgRNAI Cas9 are highly resistant to virus infection.

Nature Plants

A ' http://www.nature.com/articles/nplants2015144
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