Chloroplast genome sequencing of Withania species of high medicicinal value
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[bookmark: _GoBack]Withania genus of family Solanaceae is well known for its medicinal plants. Its two commonly found species in Pakistan are Withania somnifera and Withania coagulens. Several pharmacological acitivites of these plants including antinociceptive, anti-inflammatory, antidepressant, and anticoagulant potential have been reported. Previously, we identified, isolated and characterized several pharmacologically important compounds (withanolide and their derivatives) from W. coagulens. Our results support ealier reports that this plant has immense medicinal potential. Species of Withania are morphologically similar due to which identification of species is a challange specially in dry or powder form. Recently, several studies reported whole chloroplast (cp) genome base markers as authentic, robust and effective tools for identification of species. In this study, chloroplast genome of W. somnifera and W. coagulans has been sequenced. Whole chloroplast genome of W. somnifera has been assembled and the annotated genome of Withania somnifera has been submitted to NCBI with accession number MK142783 while the work on the assembly of W. coagulans genome is in progress. The complete chloroplast genome of W. somnifera is 154,386 bp in length and consists of a typical quadripartite structure composed of a large (85,688 bp) and small (18,464 bp) single-copy region interspersed by two identical inverted repeats (25,117 bp). It contains 137 total genes from which 92 are protein-coding, 37 tRNA and 8 rRNA genes including duplicate genes. We identified mono-, di-, tri-, tetra-, penta-, and hexanucleotide cpSSRs, with the majority of cpSSRs classified as mononucleotide. Furthermore, 29 large repeats are also observed. Based on the complete chloroplast genomes (excluding IRA), Maximum Likelihood phylogenetic tree was constructed with the help of PhyML for 54 species of family Solanaceae whereas including Iopmoea batatas and Coffea arabica as outgroup to root the tree. The results indicated W. somnifera as a sister species of Physalis peruviana. This work will not only lead to development of molecular markers for plant identification but will also provide information for phylogenetic relationships within this important genus. 

