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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)

S i Jgams) PCR g3l (a2l oS 51 PCR N ams 0550 2l jskie 4 PCR OV gams (g5lu Il
b mesi soSnl (g, a0 baaiged CiS 5 CweS sile @l 5w (0 K3) WS eslanad (0150 528 Favorgen
5L IS g a3 =Y s el (g3l 2l GDNA L uxs (Eppendorf AG) s 4 s olSKiws 1 eslizul

L sl ol Seqlab oS s 4 b g cgr ok (il 2l lad s culg s
L b e 31 G o MatK anlsd 5IPCR U guamen ¢ il 5550 ankad 2385 5 (2ol 5 JS DNA £ sl 51 e ilaesls U
(s S sl o Lad gas! o jies ojled) L S 15 s OLJT Seqlab &S 2 baw 5 ciS 0 5 ) el
LlaJlg cas s S C\;cw\ matk Ji s 5 A3 saalie Chromas ver. 4 53l ¢ Shestazal b 8L s r\ﬁjsu);
Maximum (s el SJUT 0sws S Gl La JIy sl g lal Sl 53l o5 et b ek Chromas ver 4 ,I53le 3
SN IS DNA s 255l cost s vy ol 53 5 b a5 205 5 30l (5581 551 Parsimony
sy calos o rin S NCBI 03 ST LKL 3l el Ol s sla 15 (goliss ol o 4 Lonicera glad gol

s 3JUT (Tamura et al., 2007) ey A MEGA S5le 5 5l eslinal b iy coudly

Accession number -\

\V

=) gl s S5


http://dx.doi.org/10.61186/flowerjournal.7.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.2.7
https://flowerjournal.ir/article-1-222-en.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1401.7.1.2.7 ]

[ DOI: 10.61186/flowerjournal.7.1.13 ]

YWY OOV (V) s oalS 5 S

bp:

1500 =

200

bp S 94> 3 \A.\SL: ej|.\5| WA J)@T Jj S ™ 6)|Kj\imatK J—a)ﬁg’})s 4:}\34.3.]9_”}4 ™ d‘"“’ PCR QYM—\ JS.Z
il Ve v o

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.

A

=) oS g S5


http://dx.doi.org/10.61186/flowerjournal.7.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.2.7
https://flowerjournal.ir/article-1-222-en.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1401.7.1.2.7 ]

[ DOI: 10.61186/flowerjournal.7.1.13 ]

YW OOV O 80) s olalS 5 S

D3l 5 3 eslind b bisicsn; 4 bgse slaosls 5, ool sl Jole 4 (5315 a8 Ol Lol 035050 (sl
53 (Dot eals 13 e 5 Laosls 35 o s b g e slasdr) A planil (KoVaCh, 1999) \/Y* wes MVSP
ol 65 Sy S 6 LS Lol 055 Lasie sl ki e Jold 1 SSUSS LOVEY §pame 53 a5 Uyl el
AL 5l 0las bl ) el (7 S 25 peens oS5 b oS B S 55 0s 8 8 0 S el
o (TY) 0les 5 Jalili .ol Lonicera i 55 S SUS Laseis ¢y yidudal 5 e Sl wlalbicsy
33 Bl g5 5 Sl S48 Kd ax e Olpl 4 Glate Lonicera iz 51688 S e 5 )

,bf;a:bu.,;\ n.,\.vs‘.,\;- éﬁerUW&id\j&mM\j:daj,by;da UM&L"”L‘;JJ("@”W

PCA case scores

P

13+ -
 heckrottii 08

L. caucasica
L L bracteolaris A

L. caprifolium

L. korolkovii
L. floribunda A
| |

Axis 2

21 -7 -13 048 04 L. nummulariifolia 04 08 13 21
L fragra

Luitida

A Liberica
A

21+

Az 1

wlabbcsy ;) sleesls Lol s bl 4 5815 wlel Lonicera 6\.&43‘,? G 95 S s ged =Y JS.J‘»

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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