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ARTICLE INFO Abstract

Over the past decade, microbiologist have moved from testing individual antibiotic 
resistance genes (ARGs) to next-generation sequencing in which all known resistance 
genes within individual sample to detecting. This is providing a large amount of data 
on variation and relative number of ARGs in the total number of bacteria. However, it 
is necessary to analyze in the context of microbiome background to use this data in 
treatment or risk to the patient. With the help of a quantitative PCR ARG chip and 16S 
rRNA amplicon sequencing, with the use of genomic tools we have sought to identify 
ARG-like bacteria in healthy adult fecal samples. The 42 ARGs was detected, 12 fitted in 
ResCon1 category of ARG which is cphA, bacA, cfxA, blaTEM, aadE, aphA1, sul3, aphA3, 
aacA/aphd, catA1, vanC and aphA3. So, we describe these 12 genes as basic resistome 
of the fecal microbiome of this person and the remaining 30 ARGs as descriptors of the 
microbial community within the fecal microbiome. Dominant phyla and genera coincide 
with the previously identified maximum abundance samples in the fecal of healthy 
people. Most of the ARGs detected is associated with specific bacterial classification which 
confirmed the microbiome analysis. We admit the limitation of the data in the preference 
of data related to a limited sample set. However, the principle of the combination of qPCR 
and microbiome analysis is proof helps to identify the ARG Association with a taxa.

Short Communication
In order to minimize the burden of antibiotic resistance 

and identification of areas is the greatest risk to human health, 
to understand how genes of antibiotic resistance selection and 
spread can be found in complex bacterial system such as human 
intestinal microbiome. Not yet consensus on ARGs choice and 
bacterial changes required for the spread of ARGs and an increase 
in the number of ARG Complex bacterial population [1,2]. For 
understanding the effect of antibiotics on the mixed population 
complex such as gut microbiome we must first identify and 
understand the background or initial genetic resistance genes and 
internal resistant mechanisms present in the human gut bacteria [3-
5].  Then can we identify risks and potential conversion of ARG from 
intestinal microflora to pathogenic bacteria. If ARG is identified in 
the gut microbiome is present on the chromosome of an anaerobe 
[6]. It does not pose the same risk to the treatment of the patient as 
if the same gene is present in a highly mobile plasmid. Therefore,  
genes must be identified in connection with their bacterial or  

 
microbiomes. The aim of this study was to measure and identify the 
relative abundance of bacteria and ARG present in a fecal sample of 
a healthy adult using molecular biology tools [7]. As we move more 
towards genomic analysis of Bacteria and ARG, We need to develop 
the guidelines to do this we have to understand that which bacteria 
and ARG are present in healthy people and then what make a risk to 
the patient treatment [8]. 

Materials and Methods

Sample Preparation and DNA Extraction

Fecal samples were collected from a healthy person who haven’t 
been taken any antibiotics in the last two years. It’s immediately 
Homogenized, and 0.8 g are added directly to Fast DNA spin kit 
for soil DNA isolation kit in single step of the DNA separation.  
DNA is extracted using a kit protocol. The study was 16S rRNA 
amplicon sequencing V3 and V4 regions of the 16S rRNA gene are 
amplified and sequenced with Illumine Miseq [9-13]. 2⨯150 paired 
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end configurations used for sequencing. Image analysis and base 
calls were processed using MiSeq control software. Data quality 
checking, trimmings and analysis were done through the Illumine 
Base Space software [14]. The sorted data were further processed 
by using Quantitative Insights into Microbial Ecology Versions 
(QIMME) 1.5.1 [15].  Shannon diversity, Chao 1 and collector curve 
were to conform uniformity of rRNA 16s results [16].

ARG Relative Abundance (QCPR)

DNA extracted from fecal samples was used to analyze Relative 
abundance of ARGs using Quantitative PCR Platform (qPCR) 
(Wafergen Smartchip) [17]. The analyzed samples include three 
biological replications per each sample and three technical replicates 
from each replicate. Samples were analyzed by relatively abundance 
of the 203 primers which has known MGE and ARG (Supplementary 
Table S1). Ct value of each primer pair is normalized with 16 rRNA 
gene value (deltaCt =CtARG-Ct16SrRNA). Results of a CT value of 
>28 has been deleted. The values of deltaCt and change in fold were 
calculated according to the relative gene expression data by use of 
quantitative PCR and deltadeltaCt methods [18]. Smart Chip has 

validated by Compared to metagenomic [19,20].

Results

ARG Resistome

Thirty-two different plus four mobile elements and two 
repressor genes were detected in the fecal sample (Table 1). By the 
use of the definitions of ARGs provided by Martinez et al. Exclude 
ampC genes, tetracycline resistance genes, efflux resistance genes 
and erythromycin resistance genes are not considered ARGs from 
an ecological perspective [9]. The tetracycline resistance genes and 
erythromycin resistance genes are identified frequently in common 
anaerobic chromosomes found microbiome of the human gut and 
it is not considered resistance to these bacteria. Their presence 
found the bacteria harboring these genes rather than a reservoir 
of resistance. Of the 32 detected ARGs, 11 belong to the category 
of ARGs ResCon1 defined by Martinez et al. [9]. These are the ARG 
bacA, cphA, sul3, aphA3, aphA1, aadE, aphD, vanC, cfxA and bla. So 
that’s why we describe these 10 genes as a major resistor in the 
fecal microbiome of this sampled person and the left 22 ARGs are 
descriptors for microbial community in the fecal microbiome.

Table 1: Antibiotic Resistance Genes abundance detected through Quantitative PCR chips.

Primer Name Role Antibiotics Class CT Value Standard deviation of 
CT Values

Relative abundances 
Ranked high 

To low

cphA Efflux Beta lactam 26.13 0.245 0.096722

tetW Protection Tetracycline 16.7 0.145 0.055156

aphA3 Protection Aminoglycoside 16.8 0.156 0.054236

bacA Protection Other 16.89 0.148 0.054157

tp614 MGE Transposes 16.78 0.139 0.487681

cfxA Deactivate Beta lactum 17.32 0.13 0.478605

ermB Deactivate MLSB 16.89 0.125 0.239813

ermF Deactivate MLSB 18.94 0.219 0.012896

tetX Protection Tetracycline 20.34 0.096 0.004832

mefA Efflux MLSB 20.44 0.17 0.00484

aphA1 Deactivate Aminoglycoside 20.46 0.154 0.004004

ISEmI MGE IS 23.67 0.106 0.003798

tnpA MGE Transposes 22.2 0.153 0.001407

Sul111 Deactivate Sulfonamide 22.9 0.028 0.001343

aphD Protection Aminoglycoside 22.56 0.18 0.001267

bla Efflux Beta lactum 22.68 0.089 0.000455

ermT Protection MLSB 22.9 0.886 0.000479

msrC Efflux MLSB 24.6 0.4 0.000389

ampC Deactivate Beta lactum 24.34 0.38 0.000278

ampC Deactivate Beta lactum 24.34 0.38 0.000278

tetL Protection Tetracycline 24.34 0.43 0.000264

mdtL Efflux Amphenicol 23.78 0.3 0.000249

pni105MAP- MGE Plasmid replication 24.89 0.29 0.000246

bexA Regulator MDR 23.67 0.26 0.000239

tolC Efflux MDR 23.98 0.25 0.000235

catA1 Protection Amphenicol 23.9 0.2 0.000233
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vanC Deactivate Vancomycine 23.89 0.22 0.000231

ceoA Deactivate Amphenicol 23.67 0.23 0.00023

tetB Protection Tetracycline 23.45 0.26 0.000227

aadE Efflux Aminoglycoside 23.33 0.19 0.000223

tetR Efflux Tetracycline 23.2 0.17 0.000089

yhiU Deactivate MDR 22.98 0.18 0.000078

msrC Deactivate MLSB 22.56 0.1 0.000066

Relative Abundance of Genes

The relative abundance of every ARGs was determined by 
Comparison with 16s rRNA genes abundance. This insured that 
variations in DNA quantities are not responsible for variations in 
the ARG abundance in the sample (Table 1). The highest relative 
abundance of genes Comprised of mobile genetic elements, 
tetracycline and erythromycin resistance genes is associated 
with anaerobe in the human gut microbiome Along with beta-
lactamase cfxA gene Genes.  The efflux genes tetR and aadE, an MDR 
resistance genes regulator bexA, VanC, Mobile genetics elements 
pni105MAP-F, a MLSB resistance genes msrC is the lowest relative 
abundance detected genes.

Bacterial Community Analysis using 16S rRNA Gene 
Amplicon Sequencing

Phyla which constitutes the taxa >1% in the 86302 OTU 
sequence through quality control filtering comprised Firmicutes 
(64%), Bacteroidetes (27%), Proteobacteria (2.4%), unclassified 
(1.6%) and Actinobacteria (1.3%). Dominant phyla are consistent 
with previous findings [16]. In these phyla the taxa were classified 

within 32 classes, with 6 Representing >1% relative abundance, 
Bacteroidia (64%), Clostridia (22%), Flavobacteria (7.3%), 
Unclassified (2.5%), Atinobacteria (1.6%) and Bacilli (1.2%). It 
Divided further into 68 orders, including Clostridiales (63%), 
Bacteroidales (21%), Flavobactriales (7.4), and Unclassified (2.4%) 
were representing >1%. Families in microbiome (n = 143) at >1% 
was presented Lachnospiraceae (31%), Ruminococcaceae (24%), 
Bacteroidaceae (12%), Flavobacteriaceae (7.5%), non-classified 
(4.4%), Clostridiaceae (3.7 %), Paraprevotellaceae (3.6%), 
Odoribacteraceae (2.5%), Porphyromonadaceae (2.1%) and 
Eubacteriaceae (1.5%). 

A total of 262 different genera are represented in fecal 
microbiome and those with >1% of the relative abundance consist 
19 different Genera (including non-classified), Represent 90% 
of the total composition of Microbiome (Figure 1). The dominant 
genera have previously agreed in the maximum abundance in 
feces samples from healthy people [10]. Although the correlation 
between bacterial polygenes and antibiotics resistome reported by 
Persson were using different habitats [11].

Figure 1: Spatial variation of the air pollution (NO2 and PM10) in the Cmpus.
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Discussion

Bacteria is present in a mixed bacterial population like in 
human feces which contain ARGs on their chromosome or on mobile 
elements. Because of their role these bacteria are maintained in the 
fecal population, whether of the selective antibiotic pressure or 
due to ARG. With Next-generation sequencing progress research 
measuring the effects of antibiotics on complex bacteria population 
and its total antibiotic resistance, such as human gut microbiome 
[1-8].  However, to identify the changes in the population of the 
bacteria, we must first Identify the presence of ARG in natural 
fecal bacterial population, Same reduction Cost and capacity 
increase, NGS has become a potential tool to directly identify ARG 
and pathogens from the patient. In order to make such technology 
work properly, be sure to understand the difference between 
transportation and selection of bacterial species and ARG. The 
amid of this study was to integrate antibiotic resistance qPCR 
chips technology and NGS to explain the population of bacteria in 
human fecal and relative abundance of their resistome in healthy 
people under the lack of antibiotic pressure. The previous research 
on microbiom of the human gut alterate that antibiotics are highly 
variable. So far there are no conclusions defined on bacterial genera 
decreased or proliferate after specific antibiotic use [12]. 

There is no consensus on whether any microbiome changes 
arise or if interthematic variability has been effects of antibiotics 
administered. The first studies in the human gut microbiome tried 
to describe and find the basic set of bacterial taxa responsible 
for disease and health. However, this study in healthy individual 
reveals enormous differences in the composition of taxonomy 
of microbiome, which prevented discovery or finding core of 
microbiome. Most of the ARGs identified may be related to this that 
there is a specific bacterial classification. There is a high proportion 
of detected mobile genetic elements that indicates high genetic 
fluidity in the fecal microbiome and detect several ARG that are not 
related to intrinsic resistance to common gut microbiomes bacteria. 
The conclusion of this study is that, although a lot of ARG and its 
abundance can be detected using a DNA tool, we are sure so we put 
these sample in the context of bacterial composition of the sample, 
In one case a healthy human fecal to finding the Gene which show  
risk to the treatment of pathogenic infections. This study highlights 
the need to put DNA analysis into the list contains several ARGs that 
may be present in the chromosome of natural fecal microbiome. 
The conclusions cannot be extrapolated more due to a small sample 
size [13]. 
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