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Abstract: Six species from the Asteraceae family were studied using the nuclear region: ITS. This 

method was used to discover the molecular similarities and differences associated with determining the 

genetic structure.  As a result of DNA amplification and sequencing, the ITS ribosomal analysis showed 

genetic relationships between the species, which were distributed across several clades. A member of the 

Asteraceae family was studied for the first time at the molecular level in Iraq, its molecular identification 

was confirmed, and it was registered in the NCPI as a new species in Iraq, specifically in Baghdad 

Governorate. 
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Introduction 

Molecular studies are considered 

among the most important studies for 

species identification because they are 

more accurate and comprehensive in the 

process of separation and 

differentiation.  The development of 

modern scientific instruments and life 

techniques represented by the invention 

of the scanning electron microscope 

(S.E.M) and the transmission electron 

microscope (T.E.M), as well as the 

precision in studying the karyotype, 

played an effective role in advancing 

studies and solving many complex 

problems. [1] 

The Asteraceae family is one of the 

largest families of flowering plants with 

a global distribution in terms of species 

and economic importance. It consists of 

more than 1,600 genera and over 25,000 

species, belonging to 17 tribes and three 

subfamilies. Most members of the 

Asteraceae family are shrubs, 

herbaceous plants, subshrubs, vines, or 

rarely trees. The family has been 

divided into several groups and tribes, 

differing among researchers and their 

study locations [2,3,14] were the first to 

organize the members of the Asteraceae 

family into tribes and several subtribes 

based on morphological traits such as 

stems, leaves, flowers, and other 

characteristics. 

The ITS region is a powerful tool for 

studying the Asteraceae family, as it 

aids in evolutionary analysis, species 

identification, and conservation efforts.  

These studies contribute to a deeper 

understanding of the evolutionary 

dynamics and biodiversity of this 

diverse plant family.  For further 

reading, the provided references are 

excellent starting points for exploring 
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the application of ITS in Asteraceae 

research.  The internal transcribed 

spacer (ITS) region in ribosomal DNA 

is a common molecular marker in plant 

classifications, especially for studies 

involving the Asteraceae family.  ITS 

sequences are useful for evolutionary 

analysis, species identification, and 

understanding evolutionary 

relationships.  Here is an overview of 

the use of ITS in molecular studies of 

the Asteraceae family and for 

understanding evolutionary 

relationships.  ITS sequences are widely 

used to clarify the evolutionary 

relationships between genera and 

species within the Asteraceae family.  

Studies often reveal previously 

unrecognized relationships and clarify 

taxonomic ambiguities.[4]. 

Similarly, species identification can 

help ITS distinguish between closely 

related species, especially in complex 

groups where morphological traits may 

overlap. It is particularly useful for 

identifying ambiguous species. 

The ITS region provides insights into 

the evolutionary history of the family, 

including patterns of diversity and 

hybridization events.[5]. 

ITS data can benefit conservation 

strategies by assessing genetic diversity 

within endangered species groups of the 

Asteraceae family.[6] 

Among all nuclear regions, ITS is 

one of the most widely used DNA 

segments in molecular classification of 

plants at the genus and species levels 

due to its high potential accuracy for 

relationships between species and 

genera. [7,8,9] . 

Materials and methods 

The study was conducted in the 

graduate laboratories of the College of 

Science, Department of Biology 

Sciences at the University of Baghdad, 

with the assistance of the Al-Amin 

Center in Najaf Governorate, and DNA 

sequencing was performed at the 

Macrogen Center in South Korea. The 

species under study were:  

Pseudognaphalium luteoalbum, Senecio 

vulgaris, Glebionis coronaria, Cotula 

australis ,symphyotrichum subulatum 

and  Erigeron Canadensis 

Primers  

The primers were diluted with the 

addition of (ddH2o) water and 

according to the attached leaflet from 

the US provider (IDT) [Table1]  ,  the 

required concentration was prepared by 

taking 20 μl of the primer solution and 

completing the volume to 100 μl by 

adding di-distilled water to make it 

ready for use.  The best ice pack is to 

take 20 microliters and dissolve it in 80 

microliters of double-distilled water 

andreturn the box containing the 

primers to the freezer, which is kept in 

arefrigerator. 

DNA extraction 

Here, reference is made to the kit 

used for extraction, and reference is 

made to following the manufacturer's 

recommendations for the purpose of 

extraction. 

Polymerase chain reaction (PCR) 

The polymerase chain reaction 

technique was used to amplify the (ITS 

1) region using the ITSA and ITSB 

primers provided by the American 

company (IDT), where the reaction the 

program as following: denaturation 94c, 

Annealing 54c, Extension72c, Final 

extension72c, and number of 30 cycle. 

Analysis of agarose gel 

electrophoresis: 

Gel electrophoresis methods were 

performed according to [10, 15]. 

Knowledge of sequencing is a useful 

tool for resolving ambiguities and 

overlaps, finding evolutionary 

relationships between related species, 

and completing the sequence.  The 

analysis program (UPGAM) has been 

used to study the relationships between 
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some species of the composite family 

that were placed under study. 

Results and discussion 

Phylogenetic analysis relies on one 

of the most important indicators used by 

researchers to clarify the historical and 

evolutionary relationships between 

organisms[11]. Recently, there has been 

a notable increase in research focusing 

on finding evolutionary relationships in 

plants of the Asteraceae family. To 

obtain the phylogenetic tree that 

illustrates the proximity and divergence 

relationships between plants, and to 

complete the analysis, the gene and 

region must be identified. Therefore, the 

ribosomal ITS region must be 

determined.[12, 16]. 

DNA extraction 

DNA was extracted from five leaves 

of different species belonging to various 

strains of the Asteraceae family, which 

were collected during the study period 

only. The electrophoresis results 

showed the efficiency of the extraction 

method using the Genomic DNA Mini 

Kit. 

Amplification of the ITS region by 

polymerase chain reaction: 

The results showed the amplification 

of DNA extracted from leaves of some 

species and genera of the Asteraceae 

family using the primer pair ITS A, ITS 

B to amplify the ITS region, the 

nitrogenous base sequence of the target 

area.  The amplification results showed 

a polymerase product of 800 base pairs 

in length for all species, with a similar 

genetic pattern as in Figure(1). 

 
Figure(1):Polymerization products using the ITS starter pair of (6)  genuse of Asteraseae family.  M - 

Ladder with a weight of 100 base pairs - (base pair = bp). 

 

ITS region sequence analysis in the 

studied species: 

The sequence in the ribosomal ITS 

region was studied and a highly 

supportive genetic tree was obtained. 

The analysis was performed using the 

UPGAM program. A genetic tree 

consisting of two main branches was 

obtained. The first contains the two 

species pseudognaphalium luteoalbum 

and senecio vulgaris with a high degree 

of data reliability and is considered a 

sister to the second branch, while the 

species glebionis coronaria was 

isolated as a single branch alone and a 

sister to the first branch. The second 

branch in turn contains the two species 

symphyotrichum subulatum and 

erigeron Canadensis and their data were 

highly reliable. The secondary branch 

was isolated and is considered a sister to 

the first and second branches, which is 

cotula australis, which was recorded in 

the ncpi, making it the first record of 

this species in Iraq. Figure (2 , 3) .This 

is consistent with[12, 13]. 
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Figure (2):  Phyllogenetic realationship treeof the studied species in the ITS region using UPGAM 

analysis software. 

Figure(3): Image showing the species registration information at the National Center for 

Biotechnology Information. 
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Conclusion 

The ITS region was used as an 

effective tool to analyze the molecular 

relationships among six species of the 

Asteraceae family. Genetic sequencing 

results revealed clear genetic 

similarities and differences, which aided 

in species classification and the study of 

their evolutionary relationships. The 

analysis demonstrated that some species 

are closely related within evolutionary 

groups, while others occupy distinct 

taxonomic positions. One of the studied 

species, Cotula australis, was recorded 

for the first time in Iraq as a new site at 

the molecular level. This study provides 

important data that contributes to 

enriching the genetic database of the 

Asteraceae family, particularly in Iraq. 

The results of the study can be used in 

future research related to the 

conservation of genetic diversity and 

accurate plant taxonomy. 
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