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          Salmonella typhi is resistant to numerous antibiotics because 

recurrently treated per antibiotic.  on bases the positive and strong 

isolates, we selected six isolates for Tet B gene and three isolates for 

Cat for sequencing analysis .  This study detected genetic sequencing 

and phylogenetic relationships of Tet B and cat genes from patients 

infected with Salmonella typhi. during specific gene analysis , which 

detected present two mutations (silent) were identified in gene ( cat) 

that that are protein remain same , while 14 mutation occur in Tet B 

gene were silent and another were missenses mutation. Phylogenetic 

analysis revealed that Salmonella typhi was similar to other 

salmonella on cat gene and tet B gene.  
 

          Aim of the study to appreciate Slamonella typhi role in 

antibiotic resistance mechanisms through detected mutation that 

occur in cat and tet B gene and their evolution within numerous 

strains of Salmonella typhi..  
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1- INTRODUCTION  
 

Salmonella typhi is flagellate bacteria ,Gram-negative and facultative anaerobic when enter to healthy 

human by eating contaminated food or drinking contaminated water result in high fever, belly pain , nausea and 

belly bowel movement [1, 2]. Humans gain MDR strains from these contaminated aided by exchange in plasmid, 

transposon, and assistance the circulation of MDR strains about the universal population [3].  
 

Antibiotic a material, created by a microorganism or from source of biology, which at concentration small can avert 

the growth of, or are fatal to other microorganism [4]. Chloramphenicol was considered “gold standard” agent for 

treatment of Salmonella typhi but chloramphenicol-resistant emergence suitable alternative is trimethoprim [5].  
 

Salmonella Typhi has succeeded resistance toward antibiotic by attaining single or multiple foreign DNA elements, 

segment of gene or plasmid encoding antibiotic-modifying enzyme otherwise through prompting specific mutation 

in dissimilar loci of its chromosomal gene. In addition, gain foreign DNA element, plasmid by horizontal gene 

transfer, conjugation, transformation [6].  

The bioinformatics analysis can use for taxonomic identification, antibiotic gene analysis and the capability for 

completely genomic sequencing [7].  

 

Tet B and Cat genes are genes found in some bacteria, including Salmonella enterica serovar typhi These two genes 

are important because they often give bacteria resistance to a type of antibiotic called tetracycline and 

chloramphenicol.  
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Therefore, a patient infected with Salmonella typhi and taking tetracycline and chloramphenicol treatment may not 

affect the bacteria. For this reason, our study focused on these two genes, Tet B and Cat, which are present in these 

bacteria are warning sign.  
 

Aim of the study to appreciate Slamonella typhi role in antibiotic resistance mechanisms through detected mutation 

that occur in cat and tet B gene and their evolution within numerous strains of Salmonella typhi. 
 

 

2- METHOD  
 

20 samples were collected from different age group among blood patients with Salmonella typhi . Taking 

blood sample in inoculated bottle and examined daily to notice changing in turbidity, hemolysis and gas formation. 

Then incubation lasts for 7 a day with constant shaking each day streaked by sterile loop on blood agar, and 

MacConkey agar.  
 

According to the clinical laboratory standers institute this test was performed by the method of Kirby-Bauer (disk 

diffusion) technique using Muller-Hinton agar and different single antibiotic disc supplied commercially (CLSI 

2020).  
 

The identification of S. typhi was confirmed using VITEK2- Compact system. The Gram negative card was used for 

this purpose for S. typhi Identification, and Antibiotic sensitivity test (AST-GN76) for testing the antibiotic 

susceptibility of those isolates as this card detect MIC of S. typhi isolates.  
 

The   process of extraction   was   done   according   to   the company's    instructions for all (20) isolate, six isolates 

for Salmonella typhi were separated and the done Sequencing for tet B and three isolate for Cat gene that performed 

by macrogen korea, by BLAST program which was accessible at (NCBI) online at ( http://www.ncbi.nlm.nih.gov ). 

Then done phylogenetic tree for three isolated from all genes.  
 

 

3- RESULTS  
 

Detection of mutation of amino acid in Cat and Tet B gene of S. typhi  

The positive and strongest isolates were selected that three isolate for Cat gene and six isolate for Tet B 

gene then sent to Korea to make the sequencing. Sequencing  technique that  used to determine  sequence  of  amino 

acids, where an analysis of the amino acids of the Cat gene of S. typhi  ID: AL513383.1 Length ( 218160), Number 

of Matches [ 1] ,Range 1: 154617 to 154846. It was  performed  to  find  out  the chance  of  vital  mutations  of  the  

amino acid group according to the Gen Bank Graphics from NCBI.  
 

The results presented that group of amino acids of  the  Cat gene  in two isolates is  identical is about (99%)  to  the 

international strains that were compared with it, which verified a  mutation (silent mutation ) of  the  amino  acid  

(A\G). which occurred between the sequences(121-154796) of the amino acid sequences(table1) and  with one 

isolate without mutation(Figure1,2&3). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013&from=154617&to=154846
https://www.ncbi.nlm.nih.gov/nuccore/AL513383.1?report=graph&rid=8V8DWZVU013%5bAL513383.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments%7CRefseq%20Alignments%7CGnomon%20Alignments%7CUnnamed,shown:false%5d&v=154606:154857&appname=ncbiblast&link_loc=fromHSP
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Figure 1:  The sequences of amino acid in Cat gene of S. typi of ID. A 

 

 

 

 

 

 

 

 

 



Dijlah Journal of Medical Sciences  (DJMS)                       Vol. 1, No. 2, January, 2025, pp. 38-62 
P-ISSN: 3078-3178, E-ISSN: 3078-8625, Paper ID: 05 

41 
 

phi of ID: AL513383.1 in isolate no.1 (presence of silent mutation).  

 
 

 

Figure 2:  The sequences of amino acid in Cat gene of S. typhi of ID: AL513383.1 in isolate no.2 (no mutation).  

 

https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
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Figure 3: The sequences of amino acid in Cat gene of S. typhi of ID: AL513383.1 in isolate no.3 (presence of silent 

mutation).  
 

 

For the detection of mutations in tet B gene, it also used the technique of sequencing the amino acids 

ID: CP029645.1Length ( 216963), Number of Matches [1], Range 1: 169137 to 169613Gen Bank Graphics from 

NCBI. It is revealed the presence of 14 mutations of amino acids, all of which met within the sequences that 

appeared in figure [4,5,6,7,8&9] of the amino acids within this strain. There are genetic alteration occur in particular 

base pair substitution modified code of gene that produce an amino acid which change from the typical amino acid 

at these position. These substitutions are two types: the first type was transitions are one ring pyrimidines (C  T) 

occur at position of (169159 ,169411, 169477 & 169541) , where amino acid change from serine to leucine, alanine 

to valine, valine to alanine and cysteine to arginine respectively and mutation are point mutation (missense). In other 

hand at position (169286 ) this mutation was silent mutation which did not change in protein (amino acid) the 

phenylalanine remain phenylalanine the mutation have no effect. While occur interchange of two ring purine (G       

A) at position (169265, 169286 &169334) also not convert in protein (amino acid)  the Alanine remain alanine, 

Leucine remain Leucine and Glutamine remain Glutamine  the mutation have no effect this mutation were silent.  
 

Interchanges of bases occur at position (169188, 169354, 169488) where nucleotide (G         C) and amino acid 

change from Valine to Leucine , Alanine to Glycine and Histidine to Aspartic acid and the mutation have effect this 

mutation were missense (point mutation). Moreover at position (169455 &169220) the nucleotide (A           C) the 

type of substation were transversion the mutation have effect when isoleucine change to Leucine at position 

(169455) missense mutation and no effect at position (169220) silent mutation. While at position (169421) 

nucleotide (A              T), the amino acid Glycine remain same.  

 

https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016&from=169137&to=169613
https://www.ncbi.nlm.nih.gov/nuccore/CP029645.1?report=graph&rid=73F9066R016%5bCP029645.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments%7CRefseq%20Alignments%7CGnomon%20Alignments%7CUnnamed,shown:false%5d&v=169114:169636&appname=ncbiblast&link_loc=fromHSP
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Figure 4: The sequences of amino acid in tet B gene of S. typhi of ID: CP029645.1  in isolate no.1 (presence of point 

mutation).  

 

 

https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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Figure 5: The sequences of amino acid in tet B gene of S. typhi of ID: CP029645.1  in isolate no.2 (presence of 

silent mutation).  

 

 

https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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Figure 6: The sequences of amino acid in tet B gene of S. typhi of ID: CP029645.1  in isolate no.3 (presence of 

silent mutation).  

 

https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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Figure 7: The sequences of amino acid in tet B gene of S. typhi of ID: CP029645.1  in isolate no.4 (presence of 

point &  silent mutation).  

 

https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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Figure 8: The sequences of amino acid in tet B gene of S. typhi of ID: CP029645.1  in isolate no.5 (presence of 

silent & point mutation).  

 

https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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Figure 9: The sequences of amino acid in tet B gene of S. typhi of ID: CP029645.1  in isolate no.6 (presence of 

point mutation).  

 

 

https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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Table (1): Alteration of nucleotide substitution of amino acid and type mutation in Cat and tet B gene 

Identities mutation change in 

Amino acid 

Nucleotide 

change 

Nucleotide Location Type of 

substitution 

No. of 

isolate  

 

99% Silent Glu          Glu GAA\GA

G 

A\G 154742 Transition 1  

 

Cat 

 

 

 

100% ------ ------ --------- ------ ------ --------- 2 

99% Silent Glu        Glu GAA\GA

G 

A\G 154742 Transition 3 

99% Missense  S          L TCA\TTA C\T 169159   Transition  

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tet B 

 Missense  V         L GTA\CTA G\C 169188   Transvertion 

99% Silent Ala       Ala GCC\GC

A 

C\A 169220 Transvertion  

2 

 Silent Ala     Ala GCA\GC

G 

A\G 169265 Transition 

99% Silent Ph         Ph TTT\TTC T\C 169286   Transition  

 

3  Silent L          L TTA\TTG A\G 169334   Transition 

99% Missense Ala       Gly   GCT\GG

T 

C\G 169354   Transvertion  

 

4  Silent Glu      Glu  CAG\CA

A 

G\A 169403   Transition 

 Missense Ala        V GCT\GTT C\T 169411   Transition 

99% Silent Gly     Gly   GGA\GG

T 

A\T 169421 Transvertion  

5 

 Missense I         L ATT\CTT A\C 169455 Transvertion 

 Missense V        Ala GTT\GCT T\C 169477 Transition 

99% Missense H         Asp  CAT\GAT C\G 169488   Transvertion  

 

6  Missense C        Arg TGT\GT T\C 169541 Transition 

 

Glu:Glutamic acid, S:Serine,L: Leucine, V:Valine,Ala: Alanine , Ph:Phenylalanine  ,Gly: Glycine  , Arg: 

Arginine, H: Histidine, Asp: Aspartic acid.  

Phylogenetic tree of Salmonella typhi 
 

The phylogenetic tree analysis was based on the molecular sequence of the Cat and tet B gene. It was used 

to detect S. typhi using UPGMA method identified two S. typhi [8] ideal tree with the summation of branch length 

equal (0.00438742) was appeared. To gather phylogenetic tree, tree was drawn at a specific scale and use branch 

lengths in equal units of evolutionary distances. By use of maximum composite Likelihood method to calculate, 

evaluation distance [9]. The analyses encompass 12 nucleotide sequences. Positions of codon comprised were (first 

+second +third + non coding). Wholly position having gaps and lost data were reduced. There were 230 positions in 

the last dataset. Analyses of evolution were directed in MEGA6 (10).  
 

Three Salmonella typhi isolate [1, 2 & 3] (AL513383.1) were complete identical from the others established on the 

phylogenetic tree of gene (Cat) and the percentage of compatibility between them were 100% (figure 10,11,12,13) 

The  second isolated was similar to the isolate of each of the countries UK (AL513383.1), India (CP046429.1), USA 

(CP044007.1), Denmark (CP040575.1), Brazil (CP029645.1), United Kingdom( LT904892.1),China (CP118537.1), 

https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=1&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP046429.1?report=genbank&log$=nuclalign&blast_rank=1&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP044007.1?report=genbank&log$=nuclalign&blast_rank=2&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP040575.1?report=genbank&log$=nuclalign&blast_rank=3&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=4&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/LT904892.1?report=genbank&log$=nuclalign&blast_rank=9&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP118537.1?report=genbank&log$=nuclalign&blast_rank=17&RID=YX8G6WX0013
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Taiwan(KM023773.1) and Brazil (CP029953.1) the percentage of similarity between them at 99% while the first 

and third isolated the percentage of compatibility between them and others country were 99%.  
 

In contrast with Salmonella typhi isolate (CP029645.1)  was identical to the isolates of each of the 

countries Brazil (CP029645.1), Brazil (CP029953.1), United Kingdom (LT906491.1), United Kingdom 

(LT905061.1), Congo (CP141260.1), India (CP003279.1), Chile (AY150213.1), USA (AF250878.1), Cambridge 

(AL513383.1) and USA(AF223162.1) the percentage of compatibility between them and others country were 99% 

(figure 14,15,16&17).  

 

 

 

Figure (10): (isolate no.1)Phylogenetic tree analysis based on cat gene in S. typhi, which exposed the 

proximity of local & global isolates 

https://www.ncbi.nlm.nih.gov/nucleotide/KM023773.1?report=genbank&log$=nuclalign&blast_rank=18&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP029953.1?report=genbank&log$=nuclalign&blast_rank=1&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=4&RID=YX8G6WX0013
https://www.ncbi.nlm.nih.gov/nucleotide/CP029953.1?report=genbank&log$=nuclalign&blast_rank=1&RID=YX8G6WX0013
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Figure (11): (isolate no.2)Phylogenetic tree analysis based on cat gene in S. typhi, which exposed the 

proximity of local & global isolates 
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Figure (12): (isolate no.3)Phylogenetic tree analysis based on cat gene in S. typhi, which exposed the 

proximity of local & global isolates 
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Figure (13): Phylogenetic tree analysis based on cat gene in S. typhi, which exposed the proximity of local & global 

isolates 
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Figure (14): isolate no.1)Phylogenetic tree analysis based on tet B gene in S. typhi, which exposed the proximity of 

local & global isolates.  
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Figure (15): (isolate no.2)Phylogenetic tree analysis based on tet B gene in S. typhi, which exposed the proximity of 

local & global isolates.  
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Figure (16): (isolate no.3)Phylogenetic tree analysis based on tet B gene in S. typhi, which exposed the proximity of 

local & global isolates.  
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Figure (16): (isolate no.3)Phylogenetic tree analysis based on tet B gene in S. typhi, which exposed the proximity of 

local & global isolates 
 

Submission of local Iraq isolate in NCBI.  
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The Salmonella enterica subsp. enterica serovar Typhi for  (cat ) gene three isolate ID:  AL513383.1 and tet 

B gene three isolate ID: CP029645.1  were sample were registered after the correspondence of NCBI and obtained  

accession number and became a reference to Iraq and the Middle East and the world   
 

 

4- DISCUSSION  
 

Sequence and phylogenetic trees are crucial material in studying bacteria such as Salmonella typhi that help 

appreciate how bacteria function and develop. The Tet B and Cat genes exhibit how bacteria can persist toward 

antibiotics, making it essential to study disease trends.  
 

Salmonella typhi is deleterious bacteria can cause grave illness. Infection occurs as a result consumes contaminated 

water and food. Lead to patient with fever, stomach pain and diarrhea. Salmonella typhi are suitable progressively 

resistant to several antibiotic because recurrently treated per the identical antibiotic [11, 12]. In the last years, these 

bacteria have developed superior resistance to numerous antibiotics, comprising chloramphenicol, ciprofloxacin, 

ampicillin and levofloxacin thus referred to as multidrug-resistant (MDR) [13].  

 

In current study during sequencing cat gene that detected the presence two mutation in both three isolates that 

protein remain same and mutation were silent mutation which reveals important evidence about capacity of bacteria 

and persist in challenging environments and it guards them from ruthless conditions.  
 

The mechanisms can award resistance include mutation in gene or efflux pump present and a diminution in acetyl-

CoA concentration be able to inhibit activity of catA1 and produce a vulnerability phenotype [14].  
 

Tetracyclines are antibiotic used against most gram positive and negative bacteria in addition to aerobic and 

anaerobic bacteria therefore consider broad spectrum antibiotic, the action of these antibiotic include  inhibit 

synthesis of  protein through  evading the link between RNA molecules and the 30S of ribosomal of bacteria, 

consequently averting the addition of amino acids and, subsequently,  synthesis of protein [15, 20].  
 

Tetracycline consider solitary of the greatest widely used antibiotic in production of animal associated to other 

antibiotic, which may be relate with the recurrent incidence of tet-B gene in isolate of Salmonella typhi [21].  
 

The present study showed there 14 mutation in tet B gene some are point mutation and other are silent mutation. tet 

B gene helps bacteria resist antibiotics and helps patient  acquire recovering through sequence tet B gene notice how 

Salmonella typhi can stampede from treatment It helps them decipher how patients treatment excellently. The 

resistance is due to the gaining of mobile genetic elements, ribosomal binding site mutations and chromosomal 

mutations leading to rise expression of resistance mechanism intrinsic. Resistance mechanisms include protection of 

ribosome, inactivation of enzymes in tetracycline and efflux pumps [22, 23].  
 

Sequencing cat and tet B genes  help patients infected with Salmonella typhi to obtain information from the, so they 

can know which antibiotics will work best, which helps patients recover faster and prevents the spread of bacteria. 

Numerous diverse tet genes have been designated as conferring resistance to tetracycline in Salmonella. The greatest 

common types of tet genes belong to A, B, C, D and G class [24] in addition these genes are answerable for 

encoding tetracycline efflux pumps [25, 26].  
 

The progress of AMR in S. typhi can arise instinctively through mutation [27]. Besides, point mutations in QRDR 

(quinolone resistance-determining region) concealing the genes for DNA gyrase (A, B) and topoisomerase IV (parC 

& pare) result in S. typhi quinolone-resistant [28]. In addition, S. Typhi acquire AMR gene from nonrelatives on 

mobile genetic elements for instance plasmid and transposon. This horizontal gene transfer consents the AMR gene 

to be move out between diverse species of bacteria [29].  
 

A huge amount of differences concerning isolate of Salmonella point to that this isolate has numerous diverse 

sources include food and water contamination, exclusively firm food that health checks and cannot control in Iraq. 

Furthermore, constant movement of arrivals and free access from different countries of the world. Therefore, 

controlling the disease is more dangerous, especially since each clone has its own genetic characteristics 

(resistance). Therefore, requires the use of several treatments to attain positive grades [30].  
 

By sequencing different strains of Salmonella typhi, we can see the changes. If strain have Tet B and Cat genes, we 

can suggestion it hind on phylogenetic tree to see if it comes from same line or completely diverse family.  

https://www.ncbi.nlm.nih.gov/nucleotide/AL513383.1?report=genbank&log$=nuclalign&blast_rank=3&RID=8V8DWZVU013
https://www.ncbi.nlm.nih.gov/nucleotide/CP029645.1?report=genbank&log$=nuclalign&blast_rank=1&RID=73F9066R016
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These trees serve as maps of bacteria, showing how different bacteria are related. For example, Salmonella typhi can 

have strain in different parts of the world and we can trace back their family trees to determine where they derived 

from.  
 

In current study phylogenetic analysis revealed that, Salmonella typhi was similar to other salmonella on cat gene 

and tet B gene. Understanding phylogenetic tree can help societies preclude disease tack place. By knowing how 

bacteria spread, strategies can be developed to retain safety of water and food.  
 

 

5- CONCLUSION  
 

When genotyping the isolates, the study detected to identify two (silent) mutations in the cat gene that 

protein remain same while 14 mutations occur in the Tet B gene some are silent mutation and other were missense 

mutation therefore there  are significance of sequencing tet B and cat genes. It assistances to treat infections 

improved and ends the bacteria in its roads.  

 

Phylogenetic analysis revealed that Salmonella typhi was similar to other salmonella on cat gene and tet B gene. 

Through these mapping out phylogenetic tree that create a family history for bacteria. This acquaintance helps us 

recognize how to competition these delicate aggressors.  
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في المرضى الذين  Tet Bو Catالتسلسل وشجرة النشوء والتطور في جين 

 يعانون من السالمونيلا التيفية

 

 الخلاصة 
 

لج بشكل متكرر مقاومة للعديد من المضادات الحيوية لأنها تعابكونها  يفياالسالمونيلا تتعرف 

ست عزلات  تم إختيارأساس العزلات الإيجابية والقوية  علىبإستعمال و ,بالمضادات الحيوية

 ( لتحليل التسلسل. Cat( وثلاث عزلات لجين )tetBلجين )
 

 

( من cat( وجينات ) tet Bوالعلاقات التطورية لجينات )كشفت الدراسة عن التسلسل الجيني 

المرضى المصابين بالسالمونيلا التيفوئيد. خلال التحليل الجيني النوعي الذي تم الكشف عن 

طفرة  14( و تبقى البروتين كما هو، في حين حدثت catوجود طفرتين )صامتتين( في جين )

خطأ. كشف التحليل الوراثي أن  ( كانت صامتة وأخرى كانت طفرةTet Bفي جين ) 

  (.tet B( وجين )catالسالمونيلا التيفوئيد كانت مشابهة للسالمونيلا الأخرى في جين )

 

هدفت الدراسة إلى تقدير دور السالمونيلا التيفوئيد في آليات مقاومة المضادات الحيوية من 

وتطورها داخل سلالات عديدة من  tet Bو catخلال الطفرة المكتشفة التي تحدث في جين 

  في.ايسالمونيلا ت

 


