Abstract: 
Identification and characterization of heterodimrizing partners of B – ZIP53 involved in seed maturation: Use of a designed Dominant Negative Protein
Prateek Jain and Vikas Rishi
National Agri - Food Biotechnology Institute (Department of Biotechnology) C- 127 Industrial Area, S.A.S Nagar, Phase- 8 Mohali – 160071, Punjab, India 
Correspondence: vikasrishi@nabi.res.in

Basic Leucine Zipper (B–ZIP) are eukaryotic specific dimeric transcription factors that plays a pivotal role in all fundamental aspects of growth and development in plants including stress, pathogen defense, light signalling, seed and flower development. Structurally dimerization among B – ZIPs is mediated through C – terminal motif. Dimeric interactions are dynamic which may be homotypic or heterotypic. In mammalian system including humans heterotypic interaction are widely prevalent and extensively studied (Fos|Jun, Myc|Max and ATF|C/EBP heterodimer). In plants, heterodimerization landscape among B-ZIP transcription factors (TFs) are yet to be revealed. Compared to homotypic interactions, heterotypic interactions are more proficient and impart synergistic effect on gene expression. In Arabidopsis, one such example is B-ZIP53 and its heterodimerizing partners (B-ZIP10 and 25) that play a central role in regulating seed-specific genes. B-ZIP53 binds to G-box (CACGTG) as homodimer or as heterodimer with B-ZIP10 & 25 and regulate seed-specific genes like cruciferin. Surprisingly, B–ZIP53 knock-out plants sets viable seeds, suggesting biological redundancy. This may because in the absence or due to sub-optimal expression of B–ZIP53 other B–ZIP TFs (B–ZIP10 or 25) and some hitherto unknown protein(s) may regulate the seed-specific genes. In order to have an insight into all interacting partners of B-ZIP53, we have designed a dominant negative (DN) protein A–ZIP53 where the basic DNA binding region of a B-ZIP53 TF is replaced by a rationally designed acidic extension. This DN preferentially heterodimerize with the wild type proteins (B-ZIP53, 10 & 25) and inhibit their function by effecting their DNA binding activity. We have examined the consequences of inhibiting B-ZIP53 and its associated transcription factors namely B-ZIP10 and B-ZIP25 by using A-ZIP53 in vitro and in vivo. Thermal denaturation assay shows that in equimolar concentration A-ZIP53 heterodimer is a preferred conformation. Transient transfection experiments in tobacco cell line and Arabidopsis protoplast showed that A-ZIP53 is able to inhibit the reporter gene activity of wild type B-ZIP53, 10 & 25. Transgenic Arabidopsis plants were generated that constitutively expressed A-ZIP53. Majority of plants raised from T0 generation seeds failed to survive beyond four week, indicating that B-ZIP53 is involved in growth. Seeds of T1 generation showed a small seeded phenotype and shorter silique. In addition, these siliques carried less number of seeds (8-10 comapre to >40 in WT). Mass spectrometry was used to identify additional heterodimerizing partners of A-ZIP53. Peptide profiling of tryptic digest of immunoprecipitated leaves and siliques sample from A-ZIP53 transgenic plants revealed the novel seed specific B-ZIP TFs which may be playing a role in seed development. These novel B-ZIP TFs are excellent candidate for future studies. Unlike other gene knock out technologies, dominant negative can inhibit the function of all members of a family or related families.
