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Genetic diversity assessment for authentication of ITS region as a DNA barcode for identification of 
medicinal plant Cullen corylifolium
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Genetic diversity assessment was conducted for authentication of DNA sequences of Internal Transcribed Spacer (ITS) 
region as a DNA barcode for identification of economically important medicinal plant Cullen corylifolium. ITS region of 

five accessions were amplified with two sets of ITS primers (ITS 1-4 and ITS 5-4) and sequenced. Gene annotation of obtained 
sequences was done and submitted in NCBI Gene Bank (Gene Bank ID: KF921457 to KF921461). Genetic diversity was 
evaluated among 5 accessions of Cullen corylifolium, among and within 36 accessions (31 accessions downloaded from gene 
bank) and 6 populations of 22 accessions (17 accessions downloaded from gene bank) of genus Cullen for authentication of DNA 
sequences of ITS region as a DNA barcode for identification at species level. The studied 6 populations included the accessions 
of species C. corylifolium (our samples), C. corylifolium, C. australasicum, C. tenax, C. discolor and C. patens (downloaded 
from gene bank). Higher nucleotide diversity, molecular diversity and overall mean distance (π=0.052, θ=0.052 and D=0.054) 
was observed in the 5 sequences of C. corylifolium compare to 36 accessions (π=0.026; θ=0.046 and D=0.024) and 22 accessions 
(π=0.023; θ=0.017 and D=0.027). These outcomes conclude that the sample taken for sequencing in this study have sufficient 
genetic variation, while low overall mean distance, nucleotide and molecular diversity among 36 and 22 accessions show 
higher similarity in the accessions of Cullen genus. Low molecular diversity, nucleotide diversity, genetic distance and percent 
of polymorphic sites (PPS) were observed within all 5 species of Cullen with very low relative differentiation and higher gene 
flow. Wide range of pairwise FST and Analysis of Molecular Variance (AMOVA) illustrated lowest percentage of variation 
(Pv=0.06, ΦST=0.94464*) among both populations of C. corylifolium, while maximum (Pv=94.41, ΦSC=0.00985) in among 5 
species of Cullen. This result show adequately discrimination among all 5 species with higher similarity among and within the 
both population of C. corylifolium (downloaded from NCBI and our samples). The both population of C. corylifolium creates 
a separated cluster from other species, in addition to accessions of C. australasicum and C. tenax arrange in their respective 
cluster, which conclude that ITS region of this species are suitable for identification at species level and this sequences may be 
used as DNA barcode. 
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