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Abstract: Solanaceae family has many important economic species. Understanding the relationship based on the chloroplast genome for all 
species belong to this family can develop new cultivars with properties under market needs. 145 chloroplast genomes belong to Solanaceae 
family has been collected to study the phylogenetic relationship. Three main clades were found which reflects complicated evolution history 
with essential events during domestication history. Both Bayesian and maximum likelihood analysis agreed with the same topology tree. 
Group species by genus, simplified the analysis without alteration of the results. It has been identified 339 popular variants across chloroplast 
genomes, some of them lead to amino acid change, add, terminate, and might lose functions. Two regions were identified the first one is to 
select unique markers per genus and the second is for family detection.  
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Solanaceae family, with around 3000 species, has many 

economically important species and many species were used 

as a model plant in research like tomato and tobacco. An 

enormous study has investigated the fossil evidence as well 

as molecular information representing some genes from 

nuclear and plastid genome to organize the position of these 

genera and species. Recently chloroplast sequencing and 

characterization of andLycium ruthenicum  Solanum 

dulcamara have been investigated, due to importance. 

Sequences were assembled and annotated to be used as 

references for further researches. These kinds of work will 

enrich scientific communities, especially those involved in 

species evolutionary. Many techniques were utilized for 

genomic (coding and noncoding) to be amplified and 

sequenced, to calculate the genetic distance and drawing the 

relationship among genera, species, and cultivars. However, 

this produced limited information and was not enough to 

represent the entire complicated genome which leads to 

reflect sometimes unrealistic phylogeny. The emergence of 

high throughput sequencing with affordable cost made it a 

powerful tool in phylogenomic analysis and relations 

determine among species. Many researchers were 

encouraged to perform whole-genome sequence analysis for 

these kinds of studies. A chloroplast genome sequence is a 

powerful tool to study the historical evaluation of plant species 

and has a unique feature as maternally inherited and very 

conservative, which makes it extraordinary evidence to follow 

back population evolution. There is an urgent need to 

implement tools that can handle these amounts of data or 

simplify the analysis by reducing species numbers by 

grouping them. This study aims to find the genetic relationship 

among  species using full chloroplast genome and Solanaceae

using the shortcut approach to approve these relationships.

MATERIAL AND METHODS

Searching for the Solanaceae chloroplast genome was 

conducted in the NCBI database. All chloroplasts belong to 

this family were downloaded in GenBank format (Table 1). All 

sequences obtained were aligned using MAFFT tools (Auto, 

1PAM/K=2 scoring matrix, 1.53 open gap penalty, and 0.123 

offset value). Then visual inspection to the entire alignment 

file to check for errors or misalignment. Two nominated 

regions were selected to be utilized for markers design, the 

first one has differentiated marker to the main genus in 

Solanaceae due to unique patterns per genus, while the 

second region is to represent common region across the 

Solanaceae family. To perform phylogenetic analysis two 

different software packages were used: RaxMl, maximum 

likelihood, (GTR, Gamma and 100 bootstrapping) and 

MrBayes, Bayesian, (GTR, Gamma and100 bootstrapping). 

The full sequence alignment file was utilized to perform the 

phylogenic analysis, then to simplify the analysis, the species 

were grouped by genus then, the aligned consensus 

sequences were used to represent the genus. The original 

alignment was used to call variants as SNPs and non-

synonymous SNPs using Genious V.11.5 with minimum 

coverage 14, and minimum variant frequency 0.1 

(genious.com). For silent and non-silent SNPs, annotated 

files were used to identify any changes in translation. 

RESULTS AND DISCUSSION

The alignment consensus length was 174,784 for the 
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