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Introduction 

The microbiome refers to the collection of microbes, 

including their genes and genomes (Boon et al. 2014, 

Rooney et al. 2020). Millions of proteins that carry out 

diverse metabolic, endocrinological, and immunological 

tasks are encoded by the hundreds of thousands of genes 

that make up the human microbial community (Rayes-

Castillo et al. 2021). 

Recent metagenomic approaches, such as 16S 

ribosomal RNA amplicon sequencing, next generation 

sequencing, in addition to shotgun sequencing, can better 

characterize bacteria in the microbiome (Sandhu et al. 

2019). While 16S rRNA is used to characterize lower 

taxonomic levels, whole-genome sequencing offers 

precise information on all microbial communities 

(D’Argenio 2018).  

Unexpectedly, pathogenetic and epidemiological 

connections between rheumatoid arthritis (RA) and 

periodontitis have been found (Möller et al. 2020). 

Porphyromonas gingivalis is the primary cause of RA, 

and it has also been linked to the development of 

autoantibodies, inflammation of the joints, and 

periodontitis (Hitchon et al. 2010).  

Intestinal commensal microorganisms and certain 

infectious pathogens may be connected to RA (Horta-

Baas et al. 2017). The gut microbiota's major work is to 

maintain a symbiotic interaction with the host, which is 

essential for homeostasis and general health. Symbiotic 

gut microorganisms play a crucial role in nutrition 
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ABSTRACT 

Circulating free bacterial DNA (cfbDNA) refers to small fragments of DNA 

from bacteria that are present in the blood stream or other bodily fluids. Aim of 

study is detection of free bacterial DNA in serum of RA patients as predictor for 

type of bacteria to be related with the RA morbidity. Ninety individuals are 

included in this study, divided into two primary groups: thirty healthy controls 

and sixty RA using universal primers and traditional PCR, free bacterial DNA 

was found in the serum of both patients and controls. Free bacterial DNA was 

found in eighteen (30%) of the total (60) patient serum with product size (1500 

bp) in comparison to thirty negative results in control serum. To identify the 

bacterial source of the free DNA, the successful binding (band) of the 16s 

rRNA primer with free bacterial DNA was sequenced and submitted to 

"BLAST" with "Highly similar sequences" to "16s ribosomal RNA sequences" 

on NCBI. As a consequence, free bacteria in blood or serum might signal the 

existence of a bacterial infection even before clinical symptoms occur. 
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absorption and digestion, immune system growth and 

function, and protection against pathogenic microbes (Xu 

et al. 2020).  

The second greatest reservoir of bacteria in humans 

is found in the mouth cavity not only have local effects 

on the dentition and on tooth-supporting tissues but also 

may impact a number of systemic conditions (Bourgeois 

et al. 2019). They could have a role in the development 

of several chronic inflammatory illnesses, including 

diabetes, rheumatoid arthritis, respiratory conditions, 

atherosclerosis, and bacterial endocarditis (Caminer et al. 

2017).  

Dysbiosis is caused by changes in the composition 

of specific microbiome components, which can affect the 

host immune response at epithelial surfaces, altering the 

milieu from anti-inflammatory to proinflammatory (Yeoh 

et al. 2013). The microbiota can influence lymphocyte 

subset development, and it can also alter immunological 

functions through particular microorganisms. Bacteroides 

fragilis (Round & Mazmanian 2010) and 

Faecalibacterium prausnitzii (Sokol et al. 2008), which 

reside in the human gut as components of the commensal 

microbiota, activate CD4 T lymphocyte cells to release 

IL-10. The gut microbiota and a variety of illnesses, 

including as gastrointestinal, metabolic, cardiovascular, 

and rheumatic disorders, are now being linked 

significantly by recent developments in omics technology 

and bioinformatic analysis (Cassotta et al. 2021). 

However, studying the more intricate impacts of the 

microbiome, such as modifications in expression of genes 

and metabolic by products, is not possible using 

metagenomics alone (Nam et al. 2023). Therefore, in 

order to fully understand the intricate details of the body 

microbiome, other modalities such as meta-

transcriptomics, meta-proteomics, and metabolomics 

must be included (Sandhu et al. 2019). Therefore, the aim 

of this study is to detect and identify free bacterial DNA 

in the serum of RA patients.  

We hypothesize that the profile of this circulating 

bacterial DNA can serve as a novel predictor for the 

specific type of bacteria related to RA morbidity, 

potentially identifying patients at higher risk for severe 

disease outcomes. 

 
Materials and Methods 

Patients and control 

There are sixty instances of females. Rheumatoid 

arthritis patients were examined by specialist physicians 

at AlSader learning Hospital /medical Rehabilitation / 

joint unit, Alnajaf province, and diagnosed as such based 

on clinical and serological data consistent with 2010 

ACR_EULAR guidelines. Thirty women who appeared 

to be in good health made up the control group. 

Sample collection 

The method of blood collecting must be clarify 

firstly and then following by serum separating, one 

milliliter was put into a gel tube and centrifuged for five 

minutes at 1500 rpm and identify free bacterial DNA. 

 

Free bacterial DNA extraction 

The cell-free DNA extraction kit from the Abbexa 

committed in the United States was utilized for DNA 

extraction according to the manufacture protocol. 

   

Estimation of DNA Purity 

The UV/visible spectrophotometer was used to 

determine the purity of human DNA. At wave lengths of 

260/280 nm, the absorbance ratio of DNA purity was 

determined. According to the extraction kit's instructions, 

the ideal absorbance ratio for pure DNA is between 1.7 

and 2.1, yielding approximately 4–10 μg/ml of DNA. 

 

Mixture of conventional-PCR for amplification of 

bacterial 16s rRNA gene.  

The mixture's ingredients, sizes, and concentrations 

were adjusted to amplify free bacterial DNA's 16s rRNA, 

by conventional PCR for detection of bacteria and 

determine their name by sequencing, The sequence of 

16sRNA primer were: 

Forward: (5’ AGAGTTTGATCCTGGCTCAG-3) and 

Reverse: (5-GGTTACCTTGTTACGACTT-3’). 

PCR programs for multiplication of the bacterial 16s 

rRNA gene. 

The steps and their temperatures for amplification of 

bacterial16s rRNA gene were 95°C for initial 

denaturation and denaturation step, 53°C for annealing 

step ,72°C for elongation and final elongation step,4°C 

for hold step. The time were 5 min., 60 sec., 45 sec.,45 

sec.,5min. and 30 min. for initial denaturation, 

denaturation, elongation, final elongation and hold steps 

respectively. The number of cycles were 1 cycle for 

initial denaturation and final elongation respectively and 

35 cycle for other included steps. 

Results 

PCR detection of free bacterial DNA 

     Free bacterial DNA was detected by conventional 

PCR using universal primers to detect bacterial 16s 

rRNA in serum of both patients and control. Free 

bacterial DNA was found in eighteen (30%) of the total 

(60) patient serum with product (1500 bp) in comparison 

to thirty negative results in control serum, fig (1) 

illustrates such results. 
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DNA Sequencing of free bacterial DNA 

Eighteen PCR products in RA serum which revealed 

successful binding (band) of 16s rRNA primer with free 

bacterial DNA were sequenced and subjected to 

"BLAST" with "Highly similar sequences" to "16s 

ribosomal RNA sequences" on NCBI as reference 

bacterial strain to determine bacterial source of that free 

DNA through recorded the high percentage similarity and 

E value as shown in table 1. 

 

 

Table 1. Percentage similarity of free bacterial DNA in this study with reference bacterial strain deposited in Gene 

Bank database.  

Sample Name of bacteria Percent Identity E value 

P1 Aerococcus viridans strain CAU5252 76% (687-907) 6e-163 

P2 Aerococcus viridans strain A.V.01 78% (611-781) 2e-130 

P3 Pseudomonas frederiksbergensis strain NJ-CCZ-7-B 73% (632-864) 4e-121 

P4 Acinetobacter Johnsonii B173  71% (375-526) 2e-14 

P5 Lutibaculum baratangense strain MV25 87% (61-71) 2e-08 

P6 Escherichia coli strain 241 90% (875-970) 0 

P7 Shigella flexneri strain WW4-8 90% (940-1042) 0 

P8 Pseudomonas aeroginosa strain VITBS7 96% (981-1023) 0 

P9 Pseudomonas aeroginosa strain PSS1 92% (1094-1185) 0 

P10 Klebsiella Pneumonia strain MSK73  72% (138-191) 3e-08 

P11 Ramilibacter henchirensis strain BT69 84% (532-637) 0 

P12 Staphylococcus Haemolyticus strain SCTCC T63 72 % (161-223) 8e-21 

P13 Bacillus thermoamylovorans strain PHA009  77% (96-125) 1e-12 

P14 Pseudomonas fluorescence 78% (445-567) 4e-115 

P15 Flexibacter flexilis strain S152 89% (55-62) 6e-09 

P16 Haemophilus infuenza strain M19458 79% (306-386) 2e-75 

P17 Alcaligenes feacalis strain H11 91% (293-323) 2e-119 

P18 Sulfuriflexus mobilis strain aks1 90% (229-254) 1e- 89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Agarose gel electrophoresis image of PCR product in RA patients of 16s rRNA with product of 1500 bp M: 

marker (100-1500bp), Electrophoresis conditions: 1.5% agarose gel stained with 5µl(10mg/ml) ethidium bromide 

,1.5 hrs, 80 Volts, 1X TBE buffer. 

 

Correlation between clinical parameter of RA patients 

according to free bacterial DNA 

Correlation results between clinical parameters 

including ESR, RF, CRP, IL-17A, Il-21, and Anti-CCP of 

RA patients relative to presence and absence of free 

bacterial DNA showed that positive correlation between 

parameter in presence of free bacterial DNA with 

exception of ESR, such as IL 17A revealed highly 

correlation with IL-21 (r=0.87), also anti-CCP showed 

highly correlation with IL-17A and IL21 (r= 0.85 and 

0.73) respectively. In addition, RF and CRP showed 

moderate correlation with IL-17A, IL21 and anti-CCP, 

while such correlation was decreased in absence of free 

bacterial DNA as shown in figure 2A and B.  
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Fig 2 A. Correlation between parameter relative to the presence of free bacterial DNA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2 B. Correlation between parameter relative to the absence of free bacterial DNA 

 

Discussion
Circulating free bacterial DNA (cfbDNA) refers to small 

fragments of DNA from bacteria that are present in the 

blood stream or other bodily fluids. Similar to cell-free 

DNA from human cells, cfbDNA is released from 

bacterial cells during bacterial replication, death, or lysis. 

It can be found in various body fluids, including saliva, 

blood, urine, and CSF (Kustanovich et al. 2019). The 

presence of cfbDNA in the bloodstream can be indicative 

of bacterial infections. In certain cases, it can be a useful 

biomarker to help diagnose infections and monitor their 

response to treatment. However, the detection and 

analysis of cfbDNA can be challenging, as the amount of 

bacterial DNA in the bloodstream is typically much lower 

compared to the total amount of human DNA (Aucamp et 

al. 2018). 

In the current investigation, the PCR methodology 

was utilized to amplify specific bacterial DNA sequences 

utilizing 16s ribosomal RNA in the patient's serum, 

allowing for the detection and identification of specific 

bacterial species using sanger sequencing method. Twenty 

(15%) of the total (60) patients’ serum with product size 

(1500 bp) contained free bacterial DNA, compared to 

thirty negative results in the control serum. In addition, 

there is positive correlation between parameter (IL- 17A, 

IL-21, Anti-CCP, RF and CRP) in presence of free 

bacterial DNA while such correlation was decreased in 
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absence of free bacterial DNA. Furthermore, different 

bacterial species were identified in serum of RA patients 

using sequencing method. The identification of bacterial 

DNA fragments circulating in the bloodstream without the 

presence of whole live bacteria is referred to the presence 

of free bacterial DNA in serum.  

This behavior can happen in a number of 

circumstances, such as bacterial infections or even in 

healthy people whose microbiomes are stable (Aucamp et 

al. 2018). When bacteria proliferate or are attacked by the 

immune system, they may emit DNA into the surrounding 

environment (Thierry et al. 2016). This released free 

bacterial DNA can enter the bloodstream, and its presence 

in blood or serum may indicate the presence of a bacterial 

infection even before clinical symptoms develop (Fenollar 

& Raoult 2007). This can be especially effective in 

identifying infections that are difficult to detect using 

other approaches (Ezechukwu et al. 2019).  

Zhao and his colleagues used 16S rRNA primers to 

detect the presence of bacterial DNA in synovial fluid and 

synovial tissue of RA and other form of arthritis samples. 

Aerococcus viridans rarely causes human infection such 

as arthritis, bacteremia, endocarditis, and meningitis 

(Zhao et al. 2018).  

Numerous bacteria, such as Mycoplasma fermentans 

(Sato et al. 2010), Escherichia coli (Newkirk et al. 2010), 

and Proteus mirabilis (Round & Mazmanian 2010), have 

been linked to the morbidity of RA. RA has been 

associated with Mycbacterium avium subspecies 

paratuberculosis (MAP), mycobacterial antigens, and 

some metabolites of these bacteria (Sharp et al. 2018). 

Previous research has demonstrated that the microbiomes 

of the gut and mouth cavity continuously influence the 

pathophysiology of autoimmune illnesses, such as RA 

(Scher et al. 2013, Chen et al. 2017). The role of oral 

microbiota in RA indicates that severe periodontal disease 

(PD) and tooth decay are more common in RA patients 

than in healthy controls, and that RA disease activity is 

correlated with the severity of PD (Jayatilake et al. 2011, 

Mikuls et al. 2014, Payne et al. 2015).  

Strong correlations were discovered between RA and 

Lactobacillus, and Collinsella (Jeong et al. 2021) as well 

as Tsetseri et al. (2023) found a number of inflammatory 

chemokines were elevated by Collinsela aerofaciens (IL-

17A, CXCL1, CXCL5, and NF-jB1). The numbers of 

Haemophilus, Faecalibacterium, Streptococcus, 

Prevotella spp., and Prevotella copri varied between RA 

patients and controls (Brusca et al. 2014, Chu et al. 2021).  

Gut dysbiosis appears to contribute to arthritis 

susceptibility via a variety of routes, according to 

research. Changes in gut barrier function, molecular 

mimicry, changes in the ratio of T helper 17 

(Th17)/regulatory T (Treg) cells, and an imbalance of T 

follicular helper cells (Tfh)/T follicular regulatory (Tfr) 

cells (Caminer et al. 2017). As a consequence of elevating 

clinical parameter levels and positive correlation between 

them in presence of free bacterial DNA for RA patients it 

suggested that these bacteria can increase the risk of RA 

susceptibility. However, it is currently unclear how this 

bacterial nucleic acid (and possibly still living bacteria 

from the microbiome) enters the cartilage. The mesenteric 

lymphoid organs or the circulation may carry germs or 

their components to the joints (Berthelot et al. 2019, 

Cheng et al. 2022).  

To confirm our findings, the majority of free 

bacterial DNA that detected in RA serum must be present 

in synovial fluid to cause infection but because it is 

difficult to access synovial fluid from all patients who had 

serum samples taken, additional research is required. 

 

Conclusion 
Circulating free bacterial DNA in RA patients' serum 

translocate from more traditional microbiome positions 

that are experiencing disease association disruption, 

which indicates that it has the potential to serve as a 

predictor of RA etiology and treatment response. 

Metagenomic using sanger sequencing of serum cell-free 

DNA has emerged as an attractive diagnostic modality 

allowing broad-range pathogen detection, noninvasive 

sampling, and earlier diagnosis 
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