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Table 1- Species, collection areas and identification code of Lonicera species used in the research.
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Table 2. Position and sequence of primers used in amplification of nuclear and chloroplast regions.

Sl et g (-0 Skl Jigs e
Primer name  Direction Primer’s sequence (5'-3') Reference
F TCCGTAGGTGAACCTGCGG .
ITS R TCCTCCGCTTATTGATATGC (White etal., 1990)
F TAATTTACGATCAATTCATTCA . .
matK R ATAC TAATATCCAAATAC (Dunning & Savolainen, 2010)
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Figure 1- Purified PCR products related to the matK region of chloroplasts loaded on 1% agarose gel. The
band size is around 1000-1500 bp.
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Figure 2- Dendrogram of Lonicera species using morphological markers and their phylogeny relationship
based on UPGMA algorithm. The numbers on the figure correspond to the number of nodes.
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Figure 3- Two-dimensional distribution diagram of Lonicera species based on Principle component
analysis (PCAs) on morphological data.
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Table 3- Similarity matrix between Lonicera species based on morphological markers.

1 2 3 4 5 6 7 8 9 10 11 12
1 L. caprifolium 1
2 L. heckrottii 0.729 1
3 L. fragrantissima 0.700 0.791 1
4 L. nittida 0.645 0.649 0.764 1
5 L. floribunda 0.783 0.721 0.842 0.801 1
6 L. korolkovii 0.682 0.734 0.885 0.699 0.846 1
7 L. nummulariifolia 0.724 0.671 0.83 0.798 0.907 0.801 1
8 L. iberica 0.565 0.69 0.745 0.781 0.743 0.716 0.752 1
9 L. bracteolaris 0.683 0.695 0.879 0.685 0.807 0.847 0.789 0.708 1
10 L. caucasica 0.644 0.685 0.845 0.747 0.842 0.812 0.828 0.668 0.856 1
11 L. sempervirens 0.428 0.61 0.591 0.52 0.548 0.613 0.554 0.574 0.567 0.617 1
12 L. maackii 0.653 0.595 0.749 0.744 0.754 0.694 0.789 0.673 0.809 0.804 0.572 1
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Table 4- Estimation of the nucleotide substitution pattern of the matK region by the Maximum
composite likelihood method.

G C T A Shatd
Nuclotide

12.63 6.18 6.18 - A
6.18 12.63 - 6.18 T
6.18 - 12.63 6.18 Cc
- 6.18 6.18 12.63 G

p3lie L3b e Vo T slis g sazme (Sole gl o (052) 593 5L L (G ) 5L K (N oK Jlaal etiasolis sae o
ol s 63,51 (IANIC) oyl oy sm 40 05 5l 5 @g;\uﬁﬁ@,(boldmﬁ Cope 4 P Sl il

1 Each entry is the probability of substitution (r) of one base (row) to another base (column). For simplicity, sum
of r values is made equal to 100. Rates of different transitional substitutions are shown in bold and those of
transversional substitutions are shown in italics.
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from 100 samples.
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Abstract

The genus Lonicera belongs to the Caprifoliaceae and in Persian, it is called Plakhor, Shung, or
Honeysuckle. Understanding inter-species relationships based on morphological and biochemical
characteristics sometimes have conflicting results. In this study, morphological markers, and DNA of
nuclear and chloroplast barcodes (including ITS and matK) along with several other sequences from
NCBI gene bank database were used to identify, differentiate and determine the phylogenetic
relationships of 12 Lonicera species in Iran. Genomic DNA was extracted using existing kits and PCR
reaction was performed to amplify the two gene regions and finally the purified samples were
sequenced. Cluster analysis based on morphological characteristics divided the species into two large
groups, the first group consisting of L. sempervirens and the second group consisting of 11 other species.
The closest genetic relationship was observed between L. floribunda and L. nummulariifolia and the
least similarity was related to L. sempervirens and L. caprifolium. Principle component analysis (PCAS)
of morphological data showed that the first three principal components explaining 71.1% of total
variation. The first principal component is controlled by fluffy stem cover, leaflet shape, leaf margin,
leaflet tip shape, flower color, fluffy leaf cover, leaf base and fruit color, petiole length and internode
distance explaining 38.8% of variation. Based on molecular studies, the length of the matK region was
about 1110-1135 nucleotides. Parsimony analysis of this area showed 944 protected sites, 109 variable
sites and 19 Parsimony sites. In the phylogenetic tree created by the matK region, all species were
isolated except two species, L. korolkovii and L. maackii, and were placed in separate branches. The
genetic diversity and distance between species were observed in the matK region with a genetic distance
of 0.00 to 0.057. This study could not provide a satisfactory answer from ITS primers. Therefore, the
matK region was identified as the best region in terms of the ability to show genetic diversity between
species due to its maximum diversity and easy reproduction, which can be used in future research.
Keywords: Morphological marker, Barcode regions, Molecular phylogeny, Lonicera, matK.
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