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Table 1. Species, collecting areas and identification code of Lonicera species used in the present research.

Lgod oS

Sample 65 el o @il Job Ol So9laex Joo
co dF:a Species Latitude Longitude Province Collection areas
1 L. floribunda 37.61',04" 48.82',00" sl sl 0
Gilan Hoze Lomir
BIRVEN JRLETW
2 L. korolkovii by digas 2ok digel o
PRoE Boe PRoE Boe Mazandaran Sangdeh
lpaol o
3 L. - 33°,00',94" 49,85',07" olee ©
nummulariifolia Isfahan Sokkan
W i
4 L. iberica 37.61'81" 48.60",00" S ol
Ardabil Andabil
. ey Jids
5 L. bracteolaris 37,61',83" 4852',38" .
Ardabil Khalkhal
H ' ” 2 ” Ls‘q)“” QLZ'L‘)"»T Q‘)L‘u‘)‘
6 L. caucasica 37,62',06 48,60',80 .
East Azerbaijan Arasbaran
7 L.maackii 37,64/ 24" 51°64',69" ol e ek Sl
Isfahan Park Bisheh Habib
8 L. caprifolium  32,63',98" 51°69',65" ol b ¢
Isfahan Flower Garden
. i) a5 £L
9 L. heckrottii 32,63 48" 51°69',25" ol s
Isfahan Flower Garden
. e io) a5 £L
10 L fragrantissima  32,63',00" 51°69',36" olee s
Isfahan Flower Garden
11 L sempervirens  3263',30" 51°69,78" ol b g
Isfahan Flower Garden
12 L. nitida 32,63'25" 51°69',61" oo S gk
Isfahan Flower Garden

g )y
Gy g IS (g 735 9 DNA !yl

Jyaze Vivantis GF-1 coS colaiwl b g wals jogs mbe (59 500 5l oslinl b (5 s slodiges 0935 DNA zl 5eul 6l
AN T U5 65y aigas 5,538 25U 5l osliiul L DNA sladiges ComaS 5 CoinS .o alosl DNA gl j5eial (sl 528
ey slo oy iiSTy .ol s (Eppendorf AG) yiegidgn oSiws jl oolaiwl b (6 yiegidgiSianl g +/0 X TBE 3L o
sle 55kl Jlg.cd,8 sll (Eppendorf AG) IS Luge 5 oliws jloslaiwl b cwdlyg IS sl g iS5 jslaie 43 (PCR)
Jpame o g 0 plonil (659,00 YO pox 90 50 diged ;o 5l PCR STy .wl o0 03,51 ¥ Jgo ;0 eolitul 550
ek L 9o o s See V40 Jalis PCR 2Ty 1 4 oolictl g0 lge e 5 go5 aings 5 bglie ;K055 b b ST
ANTPS s See +/0 « GOMM) MQClz sidg S 1Y o)+ X 36 PCR 25 Sn Y/O (1OUM) 55T g Seo + /0 ons
5l de Sae Vg (! 9S8 Jgame — yilaw &S ,2) (5 U/pl) Tag DNA polymerase o 5l yidg Koo « /Y (10MmM)
92 (50 ng/ul) o955 DNA
Sloo 5l az > YO e 9 4280 ¥ Do a4y (gends a2 10 AF jo (giluans july Jols el 0 pony (ST oles asli
54880 ) O 4y ugmedes 42 0 VY slod g wgmdis a0 PV Gloo ;0 sl TO Sl Ve Goe 4 ugunds 42,0 AF
D93 wgemdw 42 0 VY glos 0 aa B0 Y S 4y oles b S Ao 0 SO



https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.5.3
http://journal-irshs.ir/article-1-526-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1401.23.1.5.3 ]

ol g 50,500 >l

6,..»)145)15 ‘5‘>|5.t 7....5.’ 5 B oo oolaw! (_gLQ;)LCT ‘5”? 9 Coxs "945 -y Js.\}
Table 2. Position and sequence of primers used in amplification of chloroplast regions.

5561 6l ez (r-"0) 55T JIs &
Primer name  Direction Primer’s sequence (5'-3") Reference
trnL-F F CGAAATCGGTAGACGCTACG 27

R ATTTGAACTGGTGACACGAG
F GTTATGCATGAACGTAATGCTC 22)
psbA-trnH R CGCGCATGGTGGATTCACAATCC 29)
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Fig. 1. Purified PCR products related to the psbA-trnH region of chloroplast enome were visualized on 1%
agarose gel. The bands size is around 400-600 bp. The numbers in Table 1 are listed.
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Table 3. Information on aligned sequences and statistical analysis of Maximum Parsimony.

e = sle S trnL-F psbA-trnH
Studied features
4555 Slass 12 12
Number of species
®p) osd b J 4>l Jsbo 940-950 420-435
The length of the sequenced region (bp)
(BP) oals sbxs| Lolsd ol jor 4y 0alsjl 5 slo g Jsbo 961 561
The length of the aligned sequences with the distances created
Transition/Transversion ratio
oy cblas ol.i:.[? Slows 886 382

Number of conserved sites
e Ll sl 7 55
Number of variable sites
Parsimony informative  slaolSl> slows
Number of Parsimony informative sites

16 15

Maximum ) oS5 oleican,s aicdu by, 4 PSBAIMH 4l uselSs o3l 565 oygl e - Jgax

.(composite likelihood
Table 4. Estimation of the nucleotide substitution pattern of the psbA-trnH region by the maximum composite
likelihood method.

Nucleotide A T C G
A - 9.01f 4.35 13.92
T 8.48 - 2.58 5.32
C 8.48 5.35 - 5.32
G 23.11 9.01 4.35 -

1 Each entry is the probability of substitution (r) from one base (row) to another base (column). For simplicity,
sum of r values is equal to 100. Rates of different transitional and transversional substitutions are shown in bold
and italic, respectively.
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Table 5. Estimation of the nucleotide substitution pattern of the trnL-F region by the Maximum composite
likelihood method.

Nucleotide A T C G
A - 4,047 4.04 16.91
T 4.04 - 16.91 4.04
C 4.04 16.91 - 4.04
G 16.91 4.04 4.04 -

+ Each entry is the probability of substitution (r) from 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.
alizes polie ailico Voo plp T polie gaame (Solu gl (Getw) ;505 5L L (o) 5L S5l (D) 3Nl sl saiaoylis sae ,a
el o0 03,1 (tAlIC) o)l & 90 4 Ooogely g9 5l b o3l g bold) W, & 90 4 Ol Sl
EU&73265 Lontcera nigra Lnx 181 o*
KELU'673267. Lonicera nigra Lni 0096 %
KELU673263 Lonicera nigra Lni § 731 =
=T EL6573261 Lonicera nigraLni 1588 %
EU&73259 Lonicera nigra Lnx 1534 %
I. caucasica
EU673247 Lonicera alpigena Lal 1529 =
EKEL6573249 Lonicera alpigena Lal 0026 ¥
EKEL6573251 Lonicera alpigena Lal 1705 %
EKEU673253 Lonicera alpigena Lal 0069 *
EU673255 Lonicera alpigena Lal 5291 =
KL673279 Lonicera xy losteum Lxy 0002 *
KTU673281 Lonicera xylosteum Lxy 1579 %

98

98

a0

24

[ KL673277 Lonicera xylosteum Lxy 1517 =

KELUG73275 Lonicera xy losteum Lxy 1504 =
ES L. numuwmd ariifolia
— L. floribanda
a8 L. kovolkovii
24
—] a0 L. wmckii
MN256451 Lontcera moeackn *

NC 039636 Lonicera mmackn *

MHO28741 Lonicera maackii *

L caprifolium

EU673236 Lonicera caerulea Lea 1756 *
KL673235 Loniceracasrulea Lea 0041 =
KL673238 Lonicera caerulea Lea 1824 *

100 |EU6 73240 Lonicera casrulea Lea 0057 %
KLU673242 Lontcera casrulea Lea 0144 #

KUG73245 Lonicera caerulea Loa 5297

I semiparvira ne
L. iberica
L. bractelaris

&5 | L hechoreai

L_fragranticsima

MGT38669 Lonicara fragrantssima var lancifolia®

[+
Fig. 2. Phylogenetic tree obtained by sequencing psbA-trnH regions in Lonicera species by Maximum Likelihood
method. The numbers on the nodes correspond to the percentage of similarity within the group obtained by
100 sampling. Species taken from the NCBI gene bank are marked with an asterisk (*).
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Fig 3. Phylogenetic tree obtained by psbA-trnH region sequences of Iranian Lonicera species by Maximum
Likelihood method. The numbers on the nodes correspond to the percentage of similarity within the group

obtained from 100 samples.
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Fig. 4. Phylogenetic tree obtained by trnL-F region sequences of Lonicera species by Maximum Likelihood
method. The numbers on the nodes correspond to the percentage of similarity within the group obtained
from 100 samples. Species taken from the NCBI gene bank are marked with an asterisk (*)
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Fig. 5. Phylogenetic tree obtained by trnL-F region sequences of Iranian Lonicera species by Maximum Likelihood
method. The numbers on the nodes correspond to the percentage of similarity within the group obtained
from 100 samples.
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Comparison of the Efficacy of Two Chloroplast DNA Marker (psbA-trnH
and trnL-F) in Determining the Phylogenetic Relationships among
Honeysuckle (Lonicera spp.) Species in Iran

N. Fattahi Dehkordi, M. Ghasemi Ghehsareh, B. Shiran and M. Siampoor?

The genus Lonicera belongs to the Caprifoliaceae family, and in Persian, it is called
Palakhor, Shung, or Aminoddoleh vine. Understanding interspecific relationships based on
traditional methods such as morphological features and chemical compositions has conflicting
results. In this study, to evaluate the efficiency of DNA barcode in determining the phylogenetic
relationships of 12 species of Lonicera under cultivation in different regions of Iran, two
chloroplast DNA barcodes (psbA-trnH and trnL-F) were used. Genomic DNA extracted using
available kits, and PCR reaction performed to amplify two regions, and finally, purified samples
were sequenced. The results showed that the length of the psbA-trnH and trnL-F regions are
about 420-435 and 940-950 nucleotides, respectively. Parsimony analysis of psbA-trnH and
trnL-F showed 382 and 886 conserved sites, 55 and 71 variable sites, and 15 and 16 Parsimony
informative sites, respectively. Phylogenetic trees created by the psbA-trnH and the trnL-F
regions showed that most species (except L. korolkovii) and the two species L. korolkovii and
L. maackii were well distinguished from each other, respectively and they were placed in
different clusters. The genetic distance (0.00 to 0.209) between species in psbA-trnH region is
more than genetic distance (0.00 to 0.027) in trnL-F region. Therefore, the psbA-trnH region
owing to its diversity and reproducibility is a suitable barcode for studying genetic diversity
between Lonicera species.

Keywords: Barcode regions, Phylogeny, Molecular marker, Honeysuckle.
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