[ Downloaded from flowerjournal.ir on 2025-10-31 ]

[ DOR: 20.1001.1.26765993.1401.7.1.2.7 ]

[ DOI: 10.61186/flowerjournal.7.1.13 ]

YWY OW (80 )) s oalS 5 IS

F=) obLS 9 J5
sDNA 855 45350, 31 ealail b O 51 3 355 40 (LONICErASPP.) ;55N s S s alasly oo )

Slabdsy ; glo el

YQ\J,:.; 394 ‘-:;:-\GJLM-G_; WB S 4R ‘\L_g:ﬁ;u u;-b Aoz
3‘)5‘)@.& ;ajsfg..ia@‘:aéj))wamb‘gt?ﬁhfjl&ej;.\
58 e S e ol (g5 sLaS eaSils (850 5SS s 05 S Y

B4 mghasemil352@gmail.com
VENVANA LG8 gyl OB AT sl s o

oS>

gl el o Loy Ssa OO g;l.%u 4 8 0L; s 5 .l Caprifoliaceae »,5 ;I Lonicera .
mk A sl s aluliacsy; gl Sy wlal 5 Gla S o baly, Colis 558 e ol (Honeysuckle)
510l plys 55 e Lonicera 58 VY L5500 Lals,y e 5 solulir ( plabs ol andllas opl 55 Llazsls sl
3 s JIs A b ool en (MatK 5 ITS Jals) 2ol IS 5 (slazus DNA slaas 5o, clulis cony b Sl
33 255 Sl PCR 2S5 5 gl sl 3 gm0 eSSl oslizal b a5 DNA 45 S sslizad NCBI 03 SGL o0
S Sy bl 5 Gladst et as Gb JIg eds Gilaallt glaaised 0Ll > 5 A plnil a5 5,50 4t
s a8 s ¢33 03,5 5L sempervirens Lols sl o5 S oS sls 513 Sh5es8 53 5o 1 e S wlalbise sy,
L. sba S oo call oS 5 Lo nummulariifolia 5 L. floribunda slaa S o (S5 adaly o 55550 5 s
& (Principle component analysis (PCAs)) ol sla lole & (55815 .oils 5 4 5 L. caprifolium s sempervirens
Lol sl Jole o5 dids o Jali 15 SSUSS TV gsmme 53 Il Jale a5 315 0L bz s 4 bgs o slaosls
Isb s S8 5 S il S S5 i JS K (S S IS S il S JS5 e (S8 Ry
ailie Jsb « J5S0 50 o s o ool 3 g0d a5 1y S SUS IYNA Jol climt Ol 0 o Sl ahsls 5 S s
VA e ol 108 ol Chlis ol 488 axb ) Ssensb JUT 3 a3 1S SNV VA0 s s matK
S8 50 o w0 i S saen gilulis matK a-U il o ol sl ol e os s bl OGO sepmsly Nl
e Sand ahol 5 SSUSS s S 15 Allus glhasls 3 5 a5 e o 4 Lo maackii 5 L. korolkovii
sslle Ol ITS sla ST 51l andllas ol s sdalive o/ 0V b v/e s K55 alols L matK axb s e S
e S5 SSUS s Slp el a ey DLl 2SS 5 SSUS 4o s LmatK el pl b bl Jols

el 2N slaw S

MatK el sl el ¢ 55 sk IS,L 5 ailalidion 5 sla SOLis 1 sl sla o3y

=) oL 9 5


mailto:mghasemi1352@gmail.com
http://dx.doi.org/10.61186/flowerjournal.7.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.2.7
http://flowerjournal.ir/article-1-222-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-31 ]

[ 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

4o dle

530l S Ve S 50s 8 WA ssis ol Jld o Sa e g s Slam s b edies 0LLS Lels Lonicera .-
Ly Ol 53 b Hsbas 55 OF 51 &8 i 51 sy e IS el 5 Olsdin sl 3 O €8 Y0 5 o
2 55 S 5 50 Slapl s e 0l g Al s U 4 4 Wins gl (glaois VL O 5l plea S S s
i S & bl sl T ziy (Ghasemi Ghehsareh & Kafi, 2015) <ol s, jSw i S = 5 gl )l
G Doy gt 4 om0 IS o WIS ppd (SHst ded s eon I e SGohls 5 Gl b IS s e diies
soaels Ol b ciliie Gaa S ol ol i ol wie a5 s e sdid s 5 ol e 3 S, 53 5 5 S
slaa S (Hartmann & Kester, 2011) ol 0lL1 s b aedd 05 S Slsada &l s bl kaes 053 LB oLl
slad o gl 5l s Jlre sl o S 5 0l 3 Olsl s b € 55 lalps 0Ly Ol bl w O Caleses
sl sbls iz ol a8 31 s ks .(Mabberley, 2008; Ghasemi Ghehsareh & Kafi, 2015) .. 55 ol 5aus
Gols oS 0l axiS 5355 e olital o gls olS Olge w4 O gbaisS 5 5l e 3 e Sy ki 5l s LG
At LS oS Chaslos 5 OlanST ST Ol A ol Ao (ol SL as Wl sl 5 SSdem ol
.(Chenetal., 2012)

Lol i |3 Llazsls pailie mls A slacd SLS 5 5 slabscsn; sla S bl 5 sl o Bily, sl
ol sl e SIS 3 s Cilte ba,iSU s 68w ol (Giulesl Ll (gad, il e e
50 ol 3o OlS gdvaid Slalllas 55 oladl (6 S et o Kl 5 o AL Gk ga (o mlidiosn; slacsls
SIS Lo 5 YL 83 4 am 5 b bl ol ol an an a2l e 81 ladion s J5S0se sla s, 5l eslinal
SS'DNA 05 S au ey 3l eslinad (Taberlet et al., 2007) s)ls AlS o5 5uSE 5 Slsl 3 5,008 o35l (KA
S Olge 4 DNA I (oo jlilinl ailain (68,50 b b S SLols (sl Gds 5 e ol Bla L 03U g sghe
Lor 5 el 2l b 53 55w 5as DNA O3 Swsey oy Sheslinal S35k Lalsy s Cgr 3L e SSLE
s s s anas &Sl .(Hebert et al., 2003; Qing Ren et al., 2010) sl a3 S 1 3 a5 5540 a5 sl Lo
03 Dl g g sl Ll 5 5 T 2l Slact s (Sley sl g 5 bl sla gt Sl eslial b LT avslie
Syhgn o3liial 0ps 5 WS IS e 55 Sl 4l pkisr 5 (oS she (o5 DNA I ke ol (gl 558 0 S
Shegtssls g Swl il 5 Swl LS 58 VL S cbli- s 4 2l DNA (Arzanlo et al., 2013)
Drabkova ) ¢l azs 3 51 3 eslizul 5,550 DNA a4y e, Ol s a0 aLS Cilises gla i gl 5 oS ol s KL dax
S« Sisks slaasdlas 55 05 28 esliial 5550 2Dl IS s JIg5 e 5 (et al., 2004; Johnson et al., 2008
.(Schéttler et al., 2007) .. lezn QlS gl p e cla..ﬂ 035 GloS Oy lea_w 03 &S colmatk o5 aU

Omar S S S s puSU C—’L’” 55 dailgy 0ol OLES (gl a0 Jias ITS axU (glases DNA - JIg cpioman

Phylogenetic -¥ DNA barcoding -

=) 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
http://flowerjournal.ir/article-1-222-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-31 ]

[ 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

b Co o L;u;}wDNA b s o) S 5 el d«);jMSl:v.La): by Sl cle &ﬁjuw';_-
(Desalle, 2006; Hajibabaei et al., 2007) <ol o3l> il 3l Glexr v 53 1) b S olulid 5 s
5 o=l sl Lonicera s 5 wluliicsy; gl S5y a5 Lsses Ol (2014) Hua 5 Hong-Jin  iass o
5 Lonicera Sxisls LT ey sskie 4 (YerA) OLKan 5 Theis «iass o3 ol dLie 0,8 gduaib
rpoB-trnC, atpB-rbcl, trnS-trnG, petN-) Sy S 4=l =y 5 9550, ITS a=b oL JIs5 5l Caprifolieae
s Lonicera guuaib L3l 5 LIS &0 cotle 4 BB Lol mld L5 eslizul (pSDM, psbM-trnD
saa S 5l Lonicera japonica Lzl RFLP 5 ITS axU 3l eslizal L (Yo V+) 01, Kes 5 Peng .o Caprifolieae
psbA- matK abel >l 5l eslizal L (Ye))) OLer 5 SUN Lu g o5 (gladles 55 a8 pleze O & Sosp
O 4U el as wd esls OLES s Cl};ﬂ Lonicera japonica ;! 4 55 £€ 5 trnL-F 5 trnL intron dTS1 JTS2 &rnH
3ph e 5SS apes gl SHT Cix bwg Slel woasb ool cpl ol 35 5L Cas YYYTOV LI psbAtMH S
Al s slaa 58 31 Lonicera japonica 5led gz s IS L G Ll S e
Gl LS 3l eslizal L Ol pl 53 592 g LONICEra i &S oy p 0 owe 20155 b Sledlbl ulul a8 il )
Sl Sy k5l 0Ll 5o s se SLOBHIE Sl Sl ash G s Caws s matK 5 ITS fuls S55ks
el g L L DNA o5 el ilin s 5 T 10l il e 5 K6 o plulid ilaliiioss
el L €

DEDEEr
ol S Lo &Mb L;Lm\f..iw) 3l Lonicera 4.}}§ VY e ol s :LSJ;-.’U,SJ LRSS L&Atﬁg 3l 40 Ls)ﬂ@g-
DS @l s b IR Sliiosd S e 0 5SS 515 OIS 5 (ol 5 Jlweler o)) Olgial slaolnl Ll 508
i,y G Sy 5 elbdelS mle il 5 (5188 Ls)JTC“'? Oley s bt goi () Jsir) L 6;}16-?
Gos 53 e Cogby Gl 5 sined 5l s M Ol S i ga0 8 Sl e 3 S (1080 gl
A (SIS o ks 53 AT (slos 3 5 demie e 05555 D3 5 LS sk on ge ]
“ b A5 She TV s S Shs b wlilicsy, b Shs eon sl slibacs, b Shs o
5085k dhols 5 S Jsb (IS el sb (S s Ub Jold oS gla Sy s oS Lonicera s 5l S 6333
Dot S5 Koy S5 01 b s aen il S5 by il oyl Ad) Sole s A5 e S5
S5 Sl K oy dhoe K (JS S8, (315 Sy (adlS Dby (S S5 K2 S il WSS,
Q_:\Lglﬁ..\,ﬁex.agfj))fjcb.ﬂ&)afﬁ%&)ufﬁexz@gfﬂé;ﬁﬁLﬁJh&«U%&)‘uU—
o 23 (Khatamsaz, 1995) 0l ol 5 b 51 eslitesl b e 5 Ldos S i ol é)j@,,» Sl pas Il e

S8l (o 2550 SO S @ by e aluliicsy ;) sleesls 5l eslinal b dlubiac sy gleesls o815 a § 53

Flora Iran -\

\o

=) 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
http://flowerjournal.ir/article-1-222-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-31 ]

[ 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

Y\ asews MVSP )lj_e\ f;’ )‘ salaul L“;La( LSLAJ.ALC @ d}lS\j B Lsﬁd.:; LS-)VJQJ; s dbjaji ‘L;quf-

A Cl};..:\ (Kovach, 1999)

(o3 53 ek esliul LONICEra glag S lulis 4S5 550 e Gble (&8 ) Jyr

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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