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                                           Introduction 

 

Bacteria’s name etymology can be associated with 
Christian brandeum, which covered elemental sulfur. 
The layer consists of polysaccharide-like substance.  
Bacterium acts as a symbiont of a gastropod and is 
supposed to use sulfur, O2 oxidation, nitrate reduction 
metabolism pathways [3]. Basic taxonomy: cellular 
organism; Bacteria; Pseudomonatoda; 
Gammaproteobacteria; Gammaproteobacteria incertae 
sedis; Thiolapillus; Thiolapillus brandeum [4]. 
The main condition for choosing this bacterium was its 
thermal habitat, which is of personal interest in studying 
the metabolism of an organism capable of functioning at 
high temperatures. The study will bring scientific data 
and will allow them to be adapted to improve human life 
and, possibly, open up the opportunity to visit hot 
planets.  Also, the etymology of the bacteria name is 
associated with the Christian concept of brandeum, 
which means the cloth in which the relics of the saint are 
wrapped. Biological meaning in the formation of a film 
covering elemental sulfur. 

 

 

 

 

 

 

 



 

 

 

Methods 

Genome data from NCBI [5] were analyzed, a histogram of 
protein lengths was constructed using Google Sheets [6], and 
data about the number of different types of RNA were 
obtained [7].The Python language was used to write a 
program for counting GC-nucleotide  and for getting dates 
about cumulative GC-skew [8]. Work was also carried out in 
the Gene Viewer program on predicting sites for restrictions 
and obtaining data on the amino acid composition of proteins. 
 
Results 

Standard dates about genome: 
The genome of Thiolapillus brandeum consist of two plasmids 
(pTBH10- linear, 10.9Kb, and pTBH13-circular - 13.4Kb) and 
circular chromosome [2]. 
Table 1 presents main characteristic components of the 
genome.  Length and GC-percent was obtained during the 
analysis file assembly_stats.txt. Thiolapillus brandeum is a 
mesophilic bacterium which is characterized by a 50% content 
of GC-nucleotides in the genome, as we may notice in table1. 
Table 1. Standard dates about genome 

A     Length (bp.) GC percent  

Chromosome 3129962 56.6 % 
Plasmid 
pTBH10 

10497 54 % 

Plasmid 
pTBH13 

13478 50 % 

 

Table2 shows that the quantitative composition of nucleotides 
corresponds to the second Chargaff’s rule, where the amount of 
adenine is approximately equal to the amount of thymine, and 
the amount of guanine is approximately equal to the amount of 
cyanine. 

Table 2. Nucleotide composition of genomic DNA 

DNA A T G C 

Chromosome 979                
852 

         
889 

880 

Plasmid 
pTBH10 

2433 2404 2928 2732 

Plasmid 
pTBH13 

3238 3496 3233 3511 

Total count 377257 377822 823955 822295 

By analyzing the content of such groups of proteins as: 
ribosomal, transport, hypothetical– from the data of the 
CDS table of genome features, was found that the 
percentage of ribosomal proteins from the total number 
of proteins is the smallest and does not exceed 2.5% 
[table 3]. 

Table 3. Data about proteins  selected groups 

Protein Number Percentage of all 
proteins 

Ribosomal 
proteins 

60 2,04% 

Hypothetical 
proteins 

448 15.29% 

Transport 
proteins 

209 7.13% 

 

 

 

There are 45 RNA genes in the genome [9,list “RNA"], which 
is 0.75% of all genes. tRNA – 38, rRNA - 3 genes [Table 
4],[2]. The genome contains the 6S, 16S, 23S rRNA genes in 
Svedberg units, which is typical for prokaryotic organisms. 
16S rRNA is conservative and least susceptible to changes 
during evolution that can be used for phylogenetic analysis. 

Table 4. Data about RNA selected groups 

RNA Number Percentage of all 
RNAs 

tRNA 38 84.5% 
rRNA 3 6.7% 

 

Statistical data about proteome proteins. 
During constructing the length diagram in Excel 
spreadsheets[6], statistical data on the average, maximum and 
minimum length of proteins were obtained. As we can notice, 
most proteins are 100-140 bp. For a more detailed study,  
Table 5 was compiled with statistical data on the distribution of 
protein length. 
 
Table 5. Statistical parameters of protein length 
distribution 

Medium length 322.5 

  
Standard deviation 
Median 268 
Maximum value 2692 
Minimum value 34 

 

 

 

 

 

 

 
 
 
 
 Picture 2. Protein lengths histogram.    
 
 
Genome analysis for quantitative and qualitative 
composition of enzymes 

The genome of the bacterial chromosome contains only one 
site for the enzymes, and this one is I-CeuI.[pic.3] 

  

 

 
 



Picture 3. Chromosomal genome map 
     

 The I-CeuI endonuclease is a member of the family of homing 
endonucleases that catalyse mobility of introns group I by 
making a double-strand break at the homing site of these 
introns in cognate intronless alleles during genetic crosses 
[10].The number of enzymes sites in pTBH10 - 28 [pic.4], in 
pTBH13-33 [pic.5] 

 
 
 
 
  
 
 
Picture 4. Plasmid pTBH10 genome map 
 
 
 
 
 
 
 
Picture 5. Plasmid pTBH13 genome map 
 
Restrictases marked with an asterisk mean that more than one 
restrictase is specific to one binding site. 

Analysis of the largest protein 

The longest protein is transporter substrate-binding 
domain-containing protein.Protein belongs to the family, the 
vast majority of which transports a variety of substances. 

 
 
  Picture 6. Amino acid composition of transporter        
substrate-binding domain-containing protein. 
 
 Protein is mostly represented by the amino acid leucine,              
a and least of all in the composition of cysteine [pic.6]. 

Analyzing genomes with cumulative skew graph 
 
The skew of GC-nucleotides is defined as (G-C) /(G+C) and 
allows you to predict the position of the terminal, which 
corresponds to the maximum value and the place of the 
beginning of replication - the origin corresponding to the 
minimum value. 
After receiving data on the cumulative skew of 
GC-nucleotides, a Cumulative GC-skew graph was constructed 
where the Ox axis is responsible for the position on the 
chromosome from 3' - 5', and the Oy axis determines the 
deviation value. The starting point of replication is defined in 
the first codon, and the end of replication corresponds to the 
position 1.547.001. These two points are located from each 
other at a distance approximately equal to half the length of the 
genome. 
 The main reason for the asymmetry can be called the location 
of most genes on the leading chain and mutational pressure. 
From the data obtained follows that a positive bias occurs first, 
and after the termination section it changes to a negative one, 
which indicates that it is a leading chain. 
 
 



Picture 7. Cumulative GC-skew graph 
 
 
Conclusion 
 
 During the study, the possibility of living at high temperatures 
was substantiated.Restriction sites in the chromosome and 
plasmids were analyzed, and the qualitative composition of 
RNA was revealed, which can be used for phylogenetic 
determination of bacteria. 
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