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Abstract: 

Rheumatoid arthritis (RA) is a prevalent systemic autoimmune disease, caused by a 

combination of genetic and environmental factors. Here we performed 16S sequencing on 30 

samples from rheumatoid arthritis patients and controls. We identified the presence 

of Prevotella copri as strongly correlated with disease in new-onset untreated rheumatoid 

arthritis (NORA) patients. Increases in Prevotella abundance correlated with a reduction 

in Bacteroides and a loss of reportedly beneficial microbes in NORA subjects. We also 

identified unique Prevotella genes that correlated with disease.  
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Prognosis of RA may be predicted based on the presence of some clinical and 

laboratory evidences. New criteria for classification of RA provide opportunity for earlier 

treatment. Initiation of treatment particularly by combination of DMARDs concurrent with 

short duration of corticosteroid is expected to prevent progressive course and even change the 

natural course of RA. At present any patients with clinical synovitis in at least one joint may 

have definite RA, requiring agressive treatment. 
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1. Introduction  

Rheumatoid arthritis (RA) is an inflammatory arthritis that affects nearly 1% of the 

world’s adults. It is characterized by symmetric polyarticular inflammation of the synovium, 

typically of the small joints of the hands (MCP and PIP), wrists and feet. This inflammation 

results in pain and stiffness, and can lead to progressive joint damage resulting in deformities 

and loss of function. Associated organ damage also contributes to severe disability. 

Additionally, chronic inflammation secondary to RA can lead to an increased risk of 

cardiovascular disease and changes in bone metabolism [1]. 

Over the past two decades, the treatment of RA has been revolutionized by advances in the 

understanding of its pathologic mechanisms and the development of drugs which target them. 

These newer medications have shown great promise at improving disease outcomes, but they 

come with notable side effects which can pose long-term treatment challenges and difficulties 

in the preoperative arena [2]. In this review, the major manifestations of RA and the current 

medical options for management are discussed. Complications from treatment are then 

reviewed and special consideration is given to preoperative medication recommendations [3]. 

New - onset untreated rheumatoid arthritis (NORA) was defined as disease duration 

of a minimum of 6 weeks and up to 6 months since diagnosis, and absence of any treatment 
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with Disease modifying anti-rheumatic drugs (DMARDs) , biologic therapy or steroids. 

Chronic RA was defined as any patient meeting the criteria for RA whose disease duration 

was a minimum of 6 months since diagnosis [4]. Prevotella is Gram negative, obligately 

anaerobic, nonspore forming, non-motile pleomorphic bacilli. Pigmented prevotella species: 

Prevotella melaninogenica, prevotella pallens, Prevotella loescheii, Prevotella denticola, 

Prevotella tannerae. Non pigmented prevotella species: Prevotella copri, Prevotella bivia, 

Prevotella oralis, Prevotella oris, Prevotella veroralis, Prevotella zoogleoformans, prevotella 

buccae. 

Prevotella copri is an intestinal bacterium & its anaerobic qualities allow it to grow 

successfully in the human gut. Prevotella copri is present in the intestinal microbiome of: - 

75% of those with new onset, untreated RA - 12% of those with chronic treated RA- 38% of 

people with Psoriatic arthritis - 21% of healthy controls. This study has been taken up to 

explore the role of Prevotella copri as an intestinal coloniser in NORA patients attending JSS 

Hospital. 

2. Materials and Methods  

2.1 Materials   

Out-patient and In-patient subjects with clinical diagnosis of new onset RA attending JSS 

Hospital during the study period [11]. 

2.2 Sample Size  

30 cases of new onset Rheumatoid arthritis and 25 Healthy controls.  

2.3 Method of Collection of Data  

Type of study: Comparative Cross-sectional Study.  

Study period: March 2016-March 2017  
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2.4 Inclusion criteria:   

New onset RA with duration of minimum of 6 weeks and upto 6 months from diagnosis and 

Patients who are not-treated with DMARDS, biologic therapy or steroids were included.  

2.5 Exclusion criteria: 

 Recently on any antibiotic therapy (<3 months) and patients on total parenteral 

nutrition 

 Known inflammatory bowel disease or known history of malignancy. 

 Current consumption of Probiotics 

 Any gastrointestinal tract surgery leaving permanent residue (gastrectomy, bariatric 

surgery, colectomy), or significant liver, renal or mouth container. 

1. Sample collection: Feces samples is collected was a clean wise mouth container 

2. Transportation: Approximately 250-300 mgs sample was transferred into 2 vial  

            containing 1ml RTF each with the help of wooden / plastic spatula   

2.6 Culture Media’s Used 

 Reduced transport fluid. 

 Kanamycin and Vancomycin blood agar 

 

2.7 Extraction of Bacterial Genomic DNA 

Following steps were performed for extraction of genomic DNA from stool bacterial 

population using HiPurA™ Stool DNA Purification kit (#MB544 HIMEDIA). The kit = 

comprises of spin column which possess silica membrane for adsorption of DNA to the 

membrane. Apart from DNA adsorption, it also removes residual contaminants after efficient 

lysis of the sample including bacterial species. Finally, adsorbed DNA being eluted in a pure 

form which is compatible for several molecular processing including polymerase chain 
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reaction (PCR) HiElute Miniprep Spin Column provided in the kit is based on advanced silica 

binding principle which efficiently couples the reversible nucleic acid binding properties of 

advanced silica gel membrane and the speed plus versatility of spin column technology to 

yield high quantity of DNA. Meantime, unspecific contaminant passes out through the 

column and gets deposited into the collection tube for disposal. PCR inhibitors such as 

divalent cations and proteins are completely removed during washing steps, leaving pure 

nucleic acid bounded reversibly to the membrane which can be finally eluted. The kit also 

contains a unique solution called Inhibitor removal solution (IRSH) which precipitates and 

thus removed many inhibitory substances at an early stage during the process of extraction. 

2.8 Preparation of Samples for PCR 

 

A vial containing 1ml RTF & approximately 250 – 300 mgs of stool sample was mixed 

to prepare uniform stool suspension and stored at -800C. On the day of processing, stool 

suspension samples were brought back to room temperature and remixed uniformly by pulse 

overtaxing.1ml of uniformly mixed stool suspension was centrifuged in 2.0ml MCT tubes at 

600 rpm for 5 minutes using Eppendorf centrifuge 5430-R in order to pellet coarse 

undigested materials and several macromolecules. The supernatant was aspirated and           

re-centrifuged at 1000 rpm in a fresh sterile 1.5ml MCT tubes for 5 minutes to pellet fine 

undigested particles. Finally, the supernatant was again taken in a fresh sterile 1.5ml MCT 

tube and centrifuged at 12,000 rpm for 3-4 minutes using Eppendorf centrifuge 5424 to pellet 

microbial population. The pellet was 1st washed with 1ml of Molecular Grade Acetone 

(#MB179-500ML HIMEDIA) to remove several stool inhibitors which was followed with 

1ml of Dulbecco’s Phosphate Buffered Saline (PBS) washing (#TS1006-1L HIMEDIA) for 2 

times in order to remove acetone as well as several chromomeric substances present in the 

stool samples. Supernatant PBS was removed after centrifugation at 12000 rpm for 3-4 
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minutes and pellet, rich in bacteria was subjected for DNA extraction using HIMEDIA spin 

column DNA extraction kit. 

2.9 Selection of Primers for PCR 

Primers are short single strand of DNA having length of usually 18-24 nucleotides i.e. 

Oligonucleotide which are used to catch the complementary site from the whole DNA 

fragment, very specifically under optimal condition provided during PCR. These are 

chemically synthesized Oligonucleotide which gets hybridized to the target DNA sequence 

and then amplified with the help of enzyme i.e. DNA polymerase, co-factor MgCl2 and 

substrates i.e. dNTPs during PCR amplification process. The 2 sets of primers were being 

used in the PCR among which one is the universal primer for bacterial species i.e. 16SrDNA 

which is the conserved region in whole bacterial genome and was used as endogenous control 

or internal control to validate the sample or DNA for bacterial genomic study. Primer 

selection was done from literature review and cross verified using NCBI Primer-BLAST 

search (http://www.ncbi.nlm.nih.gov/tools/primer-blast/). 

 Another primer mix which is specific to Prevotella copri was procured from Helini 

Biosciences along with positive control for Prevotella copri. Primer mix for Prevotella copri 

from Helini have been designed for the specific and exclusive in-vitro detection of Prevotella 

copri in culture samples as well as human biological samples such as stool, biological fluids 

etc. The target sequence (16SrRNA gene) is highly conserved and hence was used for 

designing the specific primer for P. copri. The designed primers have 100% homology with a 

broad range of reference sequences based on comprehensive bioinformatics analysis as 

claimed under the trade mark of Helini Biomolecules (www.helinibiomolecules.com) which 

is in association with Gautham Pulavar Molecular Research.  
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Under optimal PCR conditions, Gautham Pulavar Molecular Research kits have very high 

priming efficiencies of >95% and can detect less than 50 copies of target template as 

disclosed in the catalogue provided by Helini biomolecules. The primer sequence for specific 

gene of Prevotella copri for specific detection from samples has not been disclosed by 

the trader and kept confidential. 

2.91 PCR amplification of Prevotella copri specific gene for identification along with        

       16srDNA Amplification 

 

The PCR (Polymerase chain reaction) is a technique widely used in molecular 

biology. It derives its name from one of its key components, a DNA polymerase used to 

amplify a piece of DNA by in-vitro enzymatic replication. As PCR progresses, the DNA 

generated is used as a template for replication. This sets in motion as a chain reaction in 

which the DNA template is exponentially amplified in each subsequent cycle finally 

generating more and more number of copies of a piece of DNA called PCR products of 

specific length. PCR amplification from each samples were carried out in 2 reaction tubes 

which includes endogenous control having bacterial universal primers and the same sample 

for the specific detection of Prevotella copri having primers for specific gene present in            

P. copri. 

2.92 Procedure 

All the PCR components were thawed on ice and briefly spin down using micro-

centrifuge. Certain round of optimization was done to achieve optimal PCR cycling 

conditions. Pre-optimized PCR conditions were programmed as mentioned below in a Master 

cycler gradient (PCR machine). PCR master mix was prepared for both the primer sets for 

each DNA templates and aliquots in PCR tubes before adding DNA templates and labelled. 

All the preparation was done on ice to avoid the initiation of Taq Pol enzyme activity before 

loading into the PCR machine which may leads to the production of non-specific and 
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spurious amplicons. PCR reactions were carried out in 20µl volume which was adjusted 

using PCR grade water. All the components were added in the sequence as per Table 3. 

Gently mixed by flipping and spin down the PCR mixture in the tube using 

SPINWIN micro centrifuge on low rpm for few seconds to 1 minute and loaded 

into the PCR machine with preheated plate (Table 4). 

2.93 Development of PCR Products By Agarose Gel Electrophoresis 

Post PCR Products formed after amplification was further developed using agarose 

gel electrophoresis (AGE). The expected product size of amplicons form 16SrDNA-universal 

bacterial primer reaction is 526bp and that of from Prevotella copri specific primers reaction 

is 250bp. Both the PCR products produced from each of the DNA samples in 2 different 

reaction mixtures were separated and identified using AGE. Due to smaller product size, 

higher concentration of agarose was used for electrophoresis to impart appropriate molecular 

sieving effect for better separation. Specially formulated Low melting agarose was used 

which reduces the packing density of the agarose bundles, effectively reducing their pore size 

which further improves separation of PCR products. 

3. Results  

The present study entitled “Study of association of intestinal Prevotella in 

New onset Rheumatoid Arthritis (NORA)” was carried out in Department of 

Microbiology, J.S.S. Hospital from March 2016 to March 2017.30 stool samples for NORA 

cases and 25 for healthy controls formed the material for the study [11]. 

3.1 Polymerase Chain Reaction 

Polymerase chain reaction was carried out for all 30 NORA cases and 25 healthy 

controls. In NORA samples 19 (63%) were positive and 11(37%) were found to be negative 

and in 25 healthy controls 7(28%) were positive and 18(72%) were negative as shown in the 

Table 5 and Figure 1. 
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3.2 Bacterial Genomic DNA 

3.2.1 RA positive cases (30 samples, labelled as RA1 to RA30) and Normal Control groups 

(25 samples, labelled as C1 to C25). Figure 2 bacterial genomic DNA genomic separated 

under 1.2% Agarose Gel Electrophoresis and image captured using Gel documentations unit 

(Syngene).  

3.3 PCR Amplification  

PCR amplified products of 16SrDNA gene (526bp labelled as UR and UC) 

and Prevotella copri specific Gene (250bp labelled as PR and PC) from both the 

sample groups (RA and C) developed under 2.5% Agarose Gel Electrophoresis and 

marked by 100bp DNA marker (M) as shown in the Figure 3. 

4. Discussion  

Rheumatoid arthritis is a chronic inflammatory disorder that can affect more than just 

your joints. In some people, the condition can damage a wide variety of body systems, 

including the skin, eyes, lungs, heart and blood vessels. Rheumatoid arthritis (RA) is a 

prevalent systemic autoimmune disease, caused by a combination of genetic and 

environmental factors [5]. If left untreated, can lead to chronic joint deformity, disability and 

increased mortality. Despite recent advances towards understanding its pathogenesis, the 

aetiology of RA remains elusive. Many genetic susceptibility risk alleles have been 

discovered and validated [1] but are insufficient to explain disease incidence. RA is therefore 

a complex multifactorial disease requiring both environmental and genetic factors for onset 

and progress [2]. 

Among environmental factors, the intestinal microbiota has emerged as a possible 

candidate responsible for responsible for the priming of aberrant systemic immunity in RA 

[7]. A marked association with anaerobic bacteria, especially the Prevotella species 
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predominantly P.copri has been observed in many studies [5]. With this background, the 

current study was taken up to detect similar association of gut microbiota in the newly 

detected cases of RA at JSS Hospital Mysuru, during the study period of 1 year. 

P.copri was detected by PCR in 19 cases out of the total study population of 30 cases 

of NORA (63%). Only 7 out of the 25 healthy controls tested positive for P.copri DNA by 

PCR. In a study conducted by Jose U Scher et al., 2013 [5] 75% of NORA patients and 

21.4% of healthy controls carried P.copri in the intestinal microbiota Rheumatoid Factor and 

Anti ccp testing was done by ELISA for all the NORA cases , out of which 17 showed 

positive to RF and only 7 showed positive result to Anti ccp. Anti ccp has been quoted as a 

marker of active rheumatic activity in literature [8]. It is a possibility that with progress of the 

disease the antibodies may be detected in more number of samples. In a study conducted by 

Francesca Ingegnoli et al., 2013 [9]. RF sensitivity was upto 60 % - 90%. In the present study 

out of 25 healthy controls 7(28%) patients had P.copri in the gut microbiota. In a study 

conducted by Anca I et al., [10] P.cori was present in healthy controls and in another study 

done by Jose U Scher et al., 2011 [7] 21.4% of healthy controls carried P.copri in the 

intestinal microbiota. 

6. Conclusion  

There was an important association of Prevotella copri with new onset Rheumatoid 

Arthritis as compared to healthy adults in the current study. The organism’s function may be 

triggering the immuno-pathogenesis of RA, the aetiology of which is due to environmental 

and genetic aspects combined together. Anaerobic culture was not sensitive to grow the 

organism in vitro. This could be due to overgrowth of commensal flora or few organisms in 

the gut flora. Anti ccp test was positive in only 23% of the study population. This could be 

due to the fact that new onset cases were incorporated and antibodies may be detected at later 
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stages of disease. However RF test was positive in a extensively higher number of cases 

(57%). 

Prevotella copri nucleic acid could be detected in a momentous number of RA 

samples by PCR as compared to healthy controls (p value = <0.0001). The study needs to be 

extended to larger number of samples and to be correlated with culture in order to found a 

more definitive role of Prevotella species in the aetio pathogenesis of Rheumatoid arthritis. 
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Table 1: Reagents and Consumables Used 

 

 

 

 

 

 

 

 

 

 

Table 2: Primers used for PCR Amplification 
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Table 3: PCR Master-Mix Preparation 

 

 

Table 4: PCR cycling conditions 
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Table 5: PCR results for NORA and Healthy controls 
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Figure 1: PCR results for NORA and Healthy controls 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Bacterial Genomic DNA 

 

 

Figure 3: PCR Amplified Product 
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