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Abstract. In the article, the phylogenetic tree of kinship of unique 
samples created at the Scientific Research Institute of Cotton Selection, 
Seeding and Cultivation Agrotechnologies and stored in the collection was 
compiled using molecular markers. 185 primer pairs from TMB, JESPR, 
GH, NAU, BNL and CIR collections were used, 45 of which turned out to 
be polymorphic, which allowed to identify 96 polymorphic loci, 20 of 
which were unique. Phylogenetic analysis of cotton samples based on 
genotyping using SSR markers divided the samples into 5 different groups. 
Namangan-34 and Namangan-102 varieties were the most distant from the 
remaining samples, and these varieties did not differ from each other. 
Varieties L-175_276 and C-4727 also formed a separate cluster, sample 13 
and Sultan variety are related and also form a separate cluster, sample 4 
and variety C-7934 also belong. The remaining 29 samples were not 
significantly different from each other and formed a large cluster, which is 
called their narrow genetic base. 
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1 Introduction 

The cotton gene pool in the republic contains many wild and ruderal samples with unique 
characteristics. Including G.thurbery Tod. verticillosis to wilt and gommosis, drought 
during flowering and ripening, G. davidsonii Kell., G. raimondii Ulbr., G. klotzschianum 
Anders., stinging pests, G. trilobum Skovsted, G. thurberi Tod., G. sturtianum Will. - has 
low temperature resistance properties. Wild species are the donors of these useful 
characters and traits. Therefore, research is being carried out on the processes of attracting 
donors with unique characteristics to selection and studying the laws of heredity, variability 
and formation in hybrids using various methods. 

The decrease in productivity, deterioration of fiber quality, under the influence of biotic 
and abiotic stresses leads to a decrease in the economic efficiency of cotton cultivation. [1], 
[2]. Improving fiber quality and increasing yield is the main goal of cotton breeding 
development programs worldwide. The difficulty of this task lies in the limited genetic base 
of modern cultivars and the negative relationship between yield and fiber quality. [3], [4]. 
These two aspects indicate the need to evaluate the molecular-genetic diversity of 
promising cultivated cotton varieties and lines, as well as to search for new germplasm 

 
∗ Corresponding author: kurbonov.abrorjon@mail.ru 

     

, 010 (2024)BIO Web of Conferences

MSNBAS2023
https://doi.org/10.1051/bioconf/2024820101313 82

  © The Authors,  published  by EDP Sciences.  This  is  an  open  access  article  distributed  under  the  terms  of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/). 



resources. Recent advances in genomics have provided better opportunities and tools to 
study the cotton genome. Many laboratories have developed reliable, portable markers, 
simple sequence repeats (SSRs) based on polymerase chain reaction (PCR), which are now 
available to researchers through the CMD - cotton marker databases. Currently, more than 
5,000 SSR markers have been created to study the cotton genome [5]. Using these marker 
systems, molecular genetic passports (also known as barcodes or DNA barcoding) can be 
created for each specimen in a collection. 

The purpose of this work is to determine the molecular genetic phylogeny, that is, the 
degree of kinship of varieties and samples using SSR technology.  

2 Materials and methods 
37 cultural varieties and lines of cotton were used as the object of research. Genomic DNA 
was extracted from the leaf tissue of these samples using the improved CTAB method. 185 
primer pairs from TMB, JESPR, GH, NAU, BNL and CIR collections were used for 
genotyping [6, 7]. Polymorphism of microsatellite amplification products was determined 
using 3.5% Hi-Res agarose gel electrophoresis. Microsatellite genotyping of cotton samples 
was carried out according to the method of Reddy (2001). Each SSR locus was analyzed 
based on the size of its alleles. Differences in allele size were assessed visually by 
comparison with standard DNA markers of 50 bp size. 

3 Research results 
Cultivated varieties and samples of cotton were used for the research. With the help of SSR 
markers, 37 known cotton varieties were analyzed in order to create a unique genetic 
passport for each sample and to determine their genetic relationship. Genotyping was 
performed using 185 primer pairs, 45 of which turned out to be polymorphic, which made it 
possible to identify 96 polymorphic loci, 20 of which were unique. 

Based on the microsatellite genotypes of the varieties, their microsatellite indices were 
created. The analysis of the presented data shows that using a series of primers for 
microsatellite loci in cotton, unique markers and DNA profiles were obtained that identify 
these samples. In total, there were 96 SSR marker loci unique to 13 of the 21 cotton 
genotypes. In the AN-16 variety genotype, a very specific allele of 102 bp size was 
obtained. Individual for a particular variety, it can be used as a genetic descriptor. 
Gulbahor, Andijon 35, Namangan 34 cultivar lines are distinct from other genotypes in the 
panel, including unique SSR markers: BNL1672_102n.H. GH167_338n.H. It should be 
noted that varieties with unique characters can be easily distinguished from other varieties. 

 
Fig. 1. Electrophoresis of DNA samples 

DNA samples were screened with microsatellite DNA markers using polymerase chain 
reaction (PCR) technology. 185 primer pairs were used to screen DNA samples. Of these, 
45 were found to be polymorphic, resulting in 96 loci, 20 of which were unique (Figure 2). 
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Fig. 2. Electropherogram of PCR products obtained with BNL-1421 DNA marker. 

The samples were genotyped and the data of the DNA markers were converted into a digital 
format. Genotyping data were used for phylogenetic analysis. Phylogenetic analysis was 
performed using PAUP 4.0b10 software. A bootstrap analysis was performed for statistical 
significance (1000 replications). The resulting genetic tree was provided by FigTree v1.4.0 
software. (Figure 3).  

 
Fig. 3. Phylogenetic tree based on genotyping cotton samples using SSR markers. Branch length and 
bootstrap values after 1000 replications. Treasures are marked with different colors: 1 cluster is blue, 
2 clusters are green, 3 clusters are lilac, 4 clusters are orange, and 5 clusters are red. 

4 Conclusion 
Phylogenetic analysis of cotton samples based on genotyping using SSR markers made it 
possible to divide the samples into 5 different groups. Namangan-34 and Namangan-102 
varieties were the most distant from the remaining samples, and these varieties did not 
differ from each other. Varieties L-175_276 and C-4727 also formed a separate cluster, 
sample 13 and Sultan variety are related and also form a separate cluster, sample 4 and 
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variety C-7934 also belong to it. The remaining 29 samples were not significantly different 
from each other and formed a large cluster, which is called their narrow genetic base. 
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