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ABSTRACT 

This study was investigate to demonstrate the phylogenetic relationship among three species 

of Rosa that are  R. canina L.,1735, R. damascene Mill. and R. centifolia L., cultivated in Iraq 

by using three primers of ITS, matK and trnL. With regard to the  nuclear ITS sequencing 

reaction results showed that the identified identities of the investigated samples were R. 

canina, R. damascena, and R. centifolia the presence of seven nucleic acid variants (g.392G>T, 

g.439G>A, g.442T>G, g.458C>T, g.477C>T, g.495T>C, and g.496C>T) of  R. canina sample, 

one nucleic acid variant (g.15A>C) in R. centifolia sample compared with the referring 

sequences respectively (GenBank acc. no. MT796505.1 and MZ230175.1). Sequencing 

reaction results for the matK amplicons revealed that the samples under investigation were R. 

canina, R. damascena, and R. centifolia. This finding suggested the presence of two nucleic 

acid variations (g.165C>T and g.687G>T) of the R. centifolia sample compared with the 

referring sequences (GenBank acc. no. MZ261886.1). These amplicons be could quickly and 

accurately identify the biological diversity of a larger genotype of Rosa sequences. 

Keywords: Molecular identification, rosaceae, plastid primers. 

 
 جازع وعلوش                                                                              1746-1737(:5) 56: 2025 -مجلة العلوم الزراعية العراقية

 على البادئات عتمادفي العراق بالأ ةالمزروع  Rosa L.,1735تحليل علاقة النشوء والتطور لثلاثة أنواع من الروز 
 ITS   وmatK  وtrnT-trnL 

 ⁎بشرى محمد جابر علوش                                  ⁎لقاء علي جازع

 أستاذ                                                                      باحث                                                
 ، جامعة بغداد، العراقالحياة، كلية العلوم للبنات قسم علوم⁎

 المستخلص
و  R. caninaعلاقة النشؤ والتطور ما بين ثلاث من أنواع الروز المستزرعة في العراق وهي كشف هذه الدراسة تهدف الى 

R. damascena  وR. centifolia بالأعتماد على البادئاتITS   وmatK  وtrnT-trnL أوضحت نتائج تفاعل التسلسل .
 ,g.392G>T):وهي R. caninaالنووي للانواع المدروسة الى وجود سبع متغايرات من الأحماض النووية للنوع  ITSلل 

g.439G>A, g.442T>G, g.458C>T, g.477C>T, g.495T>C, g.496C>T) ووجود متغاير واحد للحمض النووي ،
 .noوذلك بعد مقارنتها مع التسلسلات المرجعية الموجودة في بنك الجينات وهي R. centifolia (g.15A>C)للنوع 

MT796505.1  وMZ230175.1 وبينت نتائج تفاعل التسلسل لل ،matK  امبليكون لنفس الأنواع قيد الدراسة الى وجود
بالمقارنة مع للتسلسلات  R. centifoliaللنوع  g.687G>Tو  g.165C>Tمتغايرين أثنين من الأحماض النووية وهي 

. ونجد أن هذه الأمبليكونات يمكن أن تستعمل في الكشف عن التنوع الحيوي no. MZ261886.1المرجعية لبنك الجينات 
 أخرى من الروز. لأنواع 
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INTRODUCTION 

Rosaceae is a large family between plants 

about 2825 – 3500 species in 95 – 125 genera 

global, many rosaceous crops have been 

improved by breeders via sexual hybridization 

and asexual propagation, members of 

Rosaceae are trees, shrubs or herbs, flowers 

mainly actinomorphic, bisexual or rarely 

unisexual (21, 1) .The genus Rosa L. that 

include 200 species is widely spread from 

subtropical to cold-temperate regions. This 

genus could be placed in three classical groups 

1. Wiled roses. 2. Old garden roses 3. Modern 

garden roses According to Shahbaz (20) and 

Al-Rawi and Chakravrty (4).  Garden roses are 

a broad category since they are grown and 

cherished not just for their flowers but 

additionally as potted, plants, hedging, 

landscaping, hip production, and even as a 

source of ingredients for cosmetics and food 

products (27, 28). R. canina (dog rose) 

regarded as important rootstock due to its high 

resistance environmental stresses and 

pathogens, and classified as a native wild type 

in Iraq (2, 25)  .The R. damascena with 

significant value not only in ornamental field 

but also in perfume and cosmetic industry (for 

rose oil and rose water), pharmaceutical uses 

as antimicrobial, analgesic, anti-inflammatory 

and anticancer effects of essential oil (9, 14), 

while R. centifolia (cabbage roses) planted for 

large number of petals with scented white or 

pink flowers (26). Molecular identification  of 

the genus Rosa based on the nucleotide 

sequence of multiple markers of nuclear 

ribosomal DNA (rDNA) like the internal 

transcribed spacer (ITS), for the creation and 

application of universal primers in plant 

research, this area has been used (8, 13). The 

universality of the ITS region attributed to 

high number of copies per cell that produce 

large sized amplicons and characterized by 

high level of variability that provide high 

interspecific resolution with lo interspecific 

variability (18). The ITS gene is applied to 

diagnose and confirm bacterial and fungal 

diseases by molecular characterization (3, 22) 

.Since the gene order and genome sequence of 

land plants are conserved thanks to the slower 

pace of evolution, the chloroplast genome is a 

valuable source for consensus primers. One of 

the most promising options for a plant barcode 

is the matK. The matK gene is nearly 1570 bp 

in length and codes for a maturase protein 

hence it's utility to identify at family, genus 

and even species levels although it is 

sometimes difficult to amplify and sequence 

this region (12, 32).  An appropriate target area 

for phylogenetic relationships may be the 

chloroplast trnL (UAA) intron because its 

primers are substantially conserved and its 

amplification technique is robust but low-

resolution (24, 31) and could be exhibit a 

series limitation at intraspecific level with low 

evolutionary ratio of this molecule  

(19).Phylogenetic analysis is a valuable tool to 

study plant genome sequences and to detect 

genetic variation that considered as the basic 

for natural selection and hybredisation with 

prefer for the desired triates (11, 16) .The 

target of this study is to demonstrate the 

phylogenetic association between three of 

Rosa species (R. canina, R. damascene and R. 

centifolia ) cultivated in Iraq via three primers 

ITS, matK and trnT-trnL. 

MATERIALS AND METHODS 

 This study was based on young leaves of three 

Rosa species that include R. canina , R. 

damascene and R. centifolia respectively for 

molecular analysis and the samples were 

collected in April and May (2020-2021). DNA  

extraction was performed by the 

cetyltrimethylammonium bromide (CTAB) 

protocol with some modifications (15) using 

Genomic DNA Mini Kit (plant) of Geneaid. 

The quality and quantity of extracted DNA 

was confirmed using Nanodrop under 260/280 

nm wavelength..The PCR amplification was 

performed for ITS, matK and trnT-trnL  by 

AccuPower PCR PreMix (Bioneer) . 

Amplifications were conducted using 

MyGenie96/384 Thermal Block (Bioneer)  . 

The thermal cycling program for amplification 

of the ITS region was as follows: 95 ◦C for 2 

min, 34 cycles of 95 ◦C for 45 s, 58 ◦C for 45 

s, and 72 ◦C for 90 s, and a final extension at 

72 ◦C for 5 min; that for the matK region was 

as follows: 95 ◦C for 3 min, 40 cycles of 94 ◦C 

for 30 s, 49 ◦C for 1 min, and 72 ◦C for 1 min, 

and a final extension at 72 ◦C for 10 min ; that 

for the trnT-trnL  region was as follows: 95 ◦C 

for 5 min, 15 cycles of 95 ◦C for 45 s and 60 

◦C for 1 min, with an extension at 72 ◦C for 2 

min, followed by 20 cycles of 95 ◦C for 45 s 
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and 54 ◦C for 1 min, and a final extension at 

72 ◦C for 2 min (8). The three primers used in 

this study elucidated in Table (1). 

Table 1.  DNA primer sequences (13) used 

in molecular analysis. F, forward; R, 

reverse. 

Primer Primer sequence (5 -3 ) 

ITS      F    

GCACGCGCGCTACACTGA 

R     TAGAATTCCCCGGTTCGCT 

CGCCGTTAC 

matK      F   

ACCCAGTCCATCTGGAAACT 

TGGTTC 

R      CGTACAGTACTTTTGTG 

TTTA CGAG 

trnT-trnL   F    

TCTACCGATTTCGCCA 

TATC 

R      CATTACAAATGCGATG 

CTCT 

The resolved PCR amplicons were sequenced 

using commercial equipment from both 

termini (forward and reverse orientations), 

adhering to the manufacturer's instructions 

(Macrogen Inc. Geumchen, Seoul, South 

Korea). Only chromatographs from Applied 

Biosystems (ABI) that is clear. Utilizing 

BioEdit Sequence Alignment Editor Software 

Version 7.1 (DNASTAR, Madison, WI, USA), 

the sequencing findings of the PCR products 

of the targeted specimens were edited, aligned, 

and assessed along with the corresponding 

sequences in the reference database. All the 

investigated and analyzed sequences were 

submitted to the NCBI Bankit portal and all 

the instructions depicted by the portal were 

followed as described by the server (5). To 

obtain specific GenBank accession numbers 

for the sequences under investigation, each 

submitted sequence was supplied as nucleic 

acid sequences and translated to its matching 

reading structure in the NCBI. In the present 

study, a particular comprehensive tree was 

built using the neighbor-joining methodology 

as described by Davidson R. and Martin (7). 

Using the NCBI-BLASTn server, the detected 

variations were compared to their nearby 

homologous reference sequences (33). Every 

arrangement of species that were included in 

the comprehensive tree was given the suitable 

color. The R. canina, R. damascene and R. 

centifolia assigned as A1, A2 and A3 

respectively in figures and diagrams for ITS 

results and assigned as B1, B2,and B3 

respectively for matK results. 

RESULTS AND DISCUSSION 

Nucleic acids sequencing of the ITS 

amplicons (the ribosomal PCR amplicons): 

Three samples were used in the current 

analysis at this location. To amplify the rRNA 

sequences of the Rosa sp., these samples were 

screened. Rosa could be able to adapt to 

different genetic diversity, hence the variation 

of the rRNA sequences can be utilized to 

characterize Rosa sp. . Following NCBI 

BLASTn for these PCR amplicons, the 

sequencing procedures confirmed the exact 

similarity. The NCBI BLASTn engine 

revealed 98% to 99% sequence similarity 

between the sequenced samples and the 

desired reference target sequences for the 

examined ribosomal amplicons. The precise 

locations and other information of the 

retrieved PCR fragments were determined by 

comparing the obtained nucleic acid sequences 

of these examined samples with the retrieved 

nucleic acid sequences (GenBank acc. 

MT796505.1, MG584526.1, and MZ230175.1) 

( Fig. 1). Remarkably, the ribosomal sample 

alignment outcomes demonstrated that, in 

contrast to the most similar referring reference 

nucleic acid sequences, the studied A1 sample 

had seven nucleic acid variations exhibited by 

7 nucleic acid substitutions. These variations 

were g.392G>T, g.439G>A, g.442T>G, 

g.458C>T, g.477C>T, g.495T>C, and 

g.496C>T) compared with the referring 

sequences of Rosa canina (GenBank acc. no. 

MT796505.1). In addition, one nucleic acid 

mutation (g.15A>C) was found in the A3 

sample when compared to the Rosa centifolia 

referencing sequences (GenBank acc. no. 

MZ230175.1). 
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A1) 

 

 
A2) 

 

 
A3) 

 

 
Fig. 1.The exact position of the retrieved ribosomal amplicons within R. canina, R. damascena, 

and R. centifolia genomic sequences (GenBank acc. no. MT796505.1, MG584526.1, and 

MZ230175.1). The blue arrow denotes the amplicon's beginning, and the red arrow designates 

its termination. * Due to the limited data of R. centifolia, only 233 bp was found in the NCBI. 

Results indicated the presence of a total of 

eight nucleic acid variants, seven in the A1 

sample and one in the A3 sample. All the 

investigated one rRNA sequences were 

deposited in the NCBI web server, and unique 

accession numbers were obtained for the 

analyzed A1 to A3 sequences. The deposited 

sequences received the GenBank accession 

number op491881, op491882 and op491883 to 

represent the A1, A2, and A3 samples 

respectively. Based on nucleic acid changes 

seen in the amplified ITS amplicons, a 

thorough phylogenetic tree was created in this 

current research. This phylogenetic tree 

contained the A1, A2, and A3 samples 

alongside other relative nucleic acid sequences 

of Rosa canina , Rosa x damascena and Rosa 

centifolia sequences respectively. Three 

primary clades of incorporated sequences 

within the cladogram were formed by 

incorporating our researched samples within 

this tree together with additional relative 

sequences. The data for this tree indicated the 

presence of relatively high homology between 
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the three incorporated clades within the same 

tree. Aside from this result, the data showed 

that rRNA-based amplicons could detect the 

Rosa sequences present in the A1, A2, and A3 

samples without confounding them with 

sequences from other species belonging to the 

same genus. In this complete tree, twenty-three 

aligned nucleic acid sequences were present.  

As indicated above, our investigated A1, A2, 

and A3 samples were clustered into three 

phylogenetic clades of close phylogenetic 

distances within three closely related clades of 

Rosa canina , Rosa  damascene  and Rosa 

centifolia sequences. Two types of cladograms 

were generated to explain three different 

representations of the incorporated Rosa 

sequences, a rectangular cladogram (Fig. 2), 

Within the Rosa sequences, the examined 

samples were grouped into three major clades.  

 
Fig.2. A thorough rectangular cladogram phylogenetic tree constructed from the genetic 

variations in one sample's rRNA sequences from R. canina, R. damascena, and R. centifolia. 

The triangle in black corresponds to the examined versions. All the numbers represented the 

GenBank accession numbers for the corresponding species. The scale range among the 

comprehensive tree-categorized organisms is shown by the number "0.01" at the top of the 

tree. The investigated sample's code is indicated by the letter "A#". 

Within the major clade of Rosa canina, ten 

sequences of the same species were 

incorporated. The A1 sample was suited to 

various strains of the Rosa canina sequences 

that have been deposited from Chinese 

(GenBank acc. no. KF718371.1), Japanese 

(GenBank acc. no. AB019495.1), Denmark 

(GenBank acc. no. MT796505.1) and UK 

(GenBank acc. no. KX167250.1 and 

KX166851.1) origins. In the present study the 

investigated sequences of the A1 sample 

exerted a noticeable tilt of phylogenetic 

distributions within this major clade. This was 

due to the presence of seven nucleic acid 

substitutions (g.392G>T, g.439G>A, 

g.442T>G, g.458C>T, g.477C>T, g.495T>C, 

and g.496C>T) when these samples were 

compared to the Rosa canina reference 

sequences. The A2 sample was suited beside 

one of the Rosa damascena sequences that has 

been deposited from India (GenBank acc. no. 

MG584526.1). The A3 sample was suited to 

various strains of the Rosa centifolia 

sequences that have been deposited from 

Chinese (GenBank acc. no. MZ230175.1, 

MZ230222.1, and MZ230098.1) origins. 

However, no tilt was observed between the A3 

sample and the Chinese strain of the Rosa 
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centifolia (GenBank acc. no. MZ230175.1). 

Compared to the referencing sequences of 

Rosa centifolia sequences, there was only one 

nucleic acid variant present (g.15A>C). 

Interestingly, the utilized ITS (rRNA) 

sequence-based amplicons provide high 

accuracy in the detection and discrimination of 

this type of organism in sufficient detail (10, 

17 , 29) . All three major clades showed 

distinct positions without overlapping with 

each other. This observation demonstrated that 

the ribosomal sequences in use could 

distinguish between the sequences currently 

under investigation without causing any 

phylogenetic confusion between them. This 

phylogenetic tree has confirmed sequencing 

reactions because it explains the actual 

neighbor-joining-based positioning in such 

observed nucleic acid variations. It was 

impossible to ignore the widespread European 

and Asian dispersion of the present studied 

samples. This in turn provides more evidence 

that the rRNA sequence-specific primers now 

in use are able to explain the Rosa sequences 

under investigation and their phylogenetic 

locations (6, 34). 

Nucleic acids sequencing of the matK PCR 

amplicons: Three samples were used in the 

current analysis at this location. To amplify the 

matK Rosa sequences, these samples were 

tested. Due to Rosa potential ability to respond 

to diverse genetic variety as was found in 

different species within Rosa sequences, the 

variance of the matK sequences caould be 

employed for Rosa characterization. After 

executing NCBI blastn for these PCR 

amplicons, the sequencing reactions confirmed 

the precise identification. The NCBI BLASTn 

engine revealed that the sequences of the 

sequenced samples and the intended reference 

target sequences for the 886 bp amplicons 

were 99% to 100% identical. The precise 

locations and other information of the 

retrieved PCR fragments were discovered by 

comparing the observed nucleic acid 

sequences of these examined samples with the 

retrieved nucleic acid sequences (GenBank 

acc. NC_047295.1, MG947055.1, and 

MZ261886.1) (Fig. 3). Remarkably, the 886 

bp samples alignment findings demonstrated 

that when analyzed in comparison to the most 

similar referring reference nucleic acid 

sequences, the studied B3 sample included two 

nucleic acid variations represented by 2 

nucleic acid substitutions. The obtained results 

showed that the tested B3 sample included two 

nucleic acid variations, while both B1 and B2 

did not show any variations compared with the 

referring DNA sequences. The observed 

variants in the investigated B3 samples were 

165C>T and 687G>T. All the investigated 

matK sequences were deposited in the NCBI 

web server, and unique accession numbers 

were obtained for the analyzed B1, B2, and B3 

sequences. The deposited sequences received 

the GenBank accession number op503880, 

op53881, op503882  to represent the B1, B2, 

and B3 samples respectively. According to 

nucleic acid differences found in the amplified 

886 bp of the matK amplicons, a thorough 

phylogenetic tree was created in the current 

work. The B1, B2, and B3 samples were 

included in this phylogenetic tree along with 

three closely related Rosa species. The sample 

under the present investigation was included in 

this tree along with additional related 

sequences to form three major clades of 

incorporated sequences in the cladogram that 

was produced. These three clades were 

represented by R. canina, R. damascena and R. 

centifolia. This observation obtained from this 

tree indicated the presence of extremely high 

homology among the three incorporated clades 

within the same tree. 
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B1) 

 

 
B2) 

 

 
 

B3) 

 
 

Fig. 3.The exact position of the retrieved matK amplicons within R. canina, R. damascena, and 

R. centifolia genomic sequences (GenBank acc. no. NC_047295.1, MG947055.1, and 

MZ261886.1). The blue arrow denotes the amplicon's beginning, while the red arrow 

designates its termination. 

Aside from this result, the data showed that 

matK sequence-based amplicons were capable 

of detecting the sequences of the B1, B2, and 

B3 samples under investigation without 

confounding them with sequences from other 

species of the Rosa genus. This comprehensive 

tree contained 25 aligned nucleic acid 

sequences in total (Fig.  4). 
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Fig. 4. A thorough rectangular cladogram showing the matK gene's genetic variations in three Rosa 

sequence-containing species. The analyzed versions are shown by the triangle in black. All of the 

numbers were the corresponding GenBank entry numbers for the referred species. The complete tree 

categorized creatures' degree of scale range is shown by the number "0.001" at the top of the tree. The 

code for the sample under investigation is indicated by the letter "B#". 

Within the major clade of R. canina, thirteen 

sequences of the same species were 

incorporated. In this study the investigated 

sequences exerted a specific pattern of 

phylogenetic distributions within the same 

major clade. The B1 sample was suited to 

three strains of the R. canina sequences that 

have been deposited from China (GenBank 

acc. no. MN661140.1), USA (GenBank acc. 

no. NC_047295.1), and South Africa 

(GenBank acc. no. LT996896.1). However, no 

tilt was observed between the B1 sample and 

these strains due to the absence of any 

detectable genetic variations. B2 sample was 

suited within the clade of Rosa  damascena 

beside various strains deposited from the USA 

(GenBank acc. no. MG947006.1, 

MG946981.1, and NC_061174.1), Saudi 

Arabia (GenBank acc. no. LC374594.1), and 

China (GenBank acc. no. MZ261849.1, 

JN566086.1, and JN566100.1). Regarding the 

incorporated B3, it was found that this sample 

did not show any tilt in its positioning within 

the clade of R. centifolia despite the presence 

of two nucleic acid variations (g.165C>T and 

g.687G>T). The reason behind the absence of 

any deviation within this clade was attributed 

to the possible absence of any detected 

phylogenetic role for the observed variants of 

g.165C>T and g.687G>T in the investigated 

B3 sample. Despite the close phylogenetic 

distances observed between the three clades, 

the matK gene-based tree was able to generate 

non-confused positioning among them (17, 23, 

30). This observation indicated the high 

resolution of the currently utilized PCR 

products of the matK sequences in the efficient 

detection of Rosa sequences and its 

discrimination into three distinct species of R. 

canina , R. damascena, and R. centifolia. 

Because it verified the real neighbor-joining-

based positioning in these discovered nucleic 

acid changes, the current observation of this 

phylogenetic tree has corroborated sequencing 

reactions. Notably, it was unable to disregard 

the various distributions of the samples it was 

studied. Interestingly, using matK sequences in 

the present research has provided more 

evidence that the organisms being now under 

investigation can be accurately identified. The 

divergence of these species from distinct 

geographical sources can also be supported by 

these observations. This in turn provides more 

evidence that the matK sequence-specific 

primers now in use can describe the sequences 

of the Rosa species under investigation and 

their phylogenetic locations. 

CONCLUSION 

The results of this phylogenetic study 

confirmed the ability of the ITS and matK 

molecular markers to identify the Rosa sp. 

even closely related ones while the trnT-trnL 

failed to give us un applicable result. Rosa sp. 

can be detected and distinguished with high 

accuracy using ITS (rRNA) sequence-based 

amplicons, and sequencing reactions have 
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been confirmed because the phylogenetic tree 

explained the actual neighbor-joining-based 

positioning in such observed nucleic acid 

variations. These results indicated the high 

resolution of the currently utilized PCR 

products of the matK sequences in the efficient 

detection of Rosa sequences and its 

discrimination into three distinct species of R.  

canina , R. damascena and R. centifolia. 
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