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a b s t r a c t

The unsafe disposal of hospital effluents contributes to gross
contamination of water bodies with antibiotic residues, antibiotic
resistance genes and antibiotic resistance bacteria. This study re-
ports the microbial community profile of hospital wastes collected
from various regions of West Bengal, India, using 16S rRNA gene
amplicon sequencing. The data set Liquid Sludge (LS) contains
15,372,973 reads with an average length of 301 bps with average
52 ± 5% GC content. The data set Solid Sludge (SS) contains
16,071,594 reads with an average length of 301 bps with average
53 ± 4% GC content. Data of this study are available at NCBI Bio-
Project (PRJNA360379). In sample LS, an abundance of 19.3% for
the members of Bacteroidetes was observed. In sample SS, an
abundance of 19.7% for the members of Euryarchaeota was
observed.

© 2019 Published by Elsevier Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Data

This data reports the occurrence of microbial abundance in hospital effluents collected from Purulia
(LS) and Kolkata (SS), West Bengal, India.
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Specifications table

Subject area Microbiology
More specific subject area Microbial Genomics
Type of data NGS based Metagenomics data represented by Pie chart and Venn diagram
How data was acquired Aseptic collection of hospital effluents from rural and urban areas
Data format Raw FASTQ file
Experimental factors 16S rRNA gene amplicon sequencing
Experimental features Raw sequence reads generated using Amplicon sequencing of V3eV4 regions
Data source location Purulia and Kolkata, West Bengal, India
Data accessibility https://www.ncbi.nlm.nih.gov/sra/PRJNA541056

Value of the data
� This data is the first report on the identification of microbial abundance and potential pathogenic strains from hospital

effluents from an urban and rural multi-specialty hospital of West Bengal using metagenomics.
� The abundance profiles provide an insight onmultiple parameters such as the presence or absence of potential pathogenic

strains as well as the prevalence of disease associated microbes.
� Medical practitioners, common people and policymakers can benefit from the data in different ways.While the first group

can understand the efficacy and threat of the overuse of specific antibiotics, the second group can take self-remedial
measures during the visit to such public medical facilities. Finally, the policy makers should take note towards the
implementation of effective treatment and mitigation strategies for such effluents.

� The data generated indicates the prevalence of resistant microbes in a rural environmental effluent as compared to an
urban site indicative of the lack of awareness from a sociopolitical perspective, thus, indicating that stronger awareness
measures need to be undertaken.

� The contamination of fishes reared in fresh water and waste water with antibiotic resistant bacteria has been reported in
West Bengal which might be a fallout of these effluents finding their way into the riverine system and hence the data
generated is an important parametric standard towards the understanding of the source of such potential bio-
magnification events [1]. Further, this leads us to throw light on hospital associated spread of antibiotic resistance.
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The data set LS contains 15,372,973 reads with an average length of 301 bps as shown in Fig. 1(a). Of
the sequences that passed QC, 28,095 sequences (93%) contain ribosomal RNA genes, 1,104 sequences
(3.65%) contain predicted proteins with known functions, and 1,069 sequences (3.53%) contain pre-
dicted proteins with unknown function.

The data set SS contains 16,071,594 reads with an average length of 301 bps represented by Fig. 1(a).
Of the sequences that passed QC,12,171 sequences (59%) contain ribosomal RNA genes,1,885 sequences
(9.21%) contain predicted proteins with known functions, and 6,403 sequences (31.30%) contain pre-
dicted proteins with unknown function.

In sample LS, the community study revealed an abundance of 19.3 % for the members of Bacter-
oidetes. In sample SS, the community study revealed an abundance of 19.7 % for the members of
Euryarchaeota.

As shown in Fig. 1(b), at the genus level, Prevotellawas the most dominant microbial member with
abundance of 17.47% in LS. For SS, Methanosaeta was the dominant genus with abundance of 16.47%.

The comparative genus diversity LS and SS sample sets is represented by Fig. 1(c) with Prevotella,
Bacillus, Clostridium etc. as the common genera.

2. Experimental design, materials and methods

The untreated hospital wastewater and sludge were aseptically collected in sterile containers from
rural and urban regions ofWest Bengal from themain drainage systems of the hospitals aseptically. The
effluents were transported within 10 hours of collection. The samples were stored at �20 �C until
further processing.

The DNA isolation from each sample was done following the protocol by Bonet et al., 2012 [2]. The
quantification of DNA was performed using Qubit dsDNA HS Assay kit (Life Tech). The concentration
was determined by Qubit® Fluorometer by taking 1 ml of each sample. Themicrobial genomic DNA from
hospital effluents was normalized to concentration <10 ng/ml. The PCR library preparation of amplicons
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Fig. 1. Representation of analyzed data: (a): Histogram representing total number of reads for both LS and SS samples; (b): Pie charts
representing genus diversity of the effluent metagenome LS and SS; (c): Venn diagram representing the common genus among the
LS and SS samples.
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was carried out using Nextera XT Idex Kit (Illumina, Inc.). The 16S Metagenomic Sequencing Library
preparation protocol was followed. Primers for the amplification of the V3eV4 hyper-variable region
[V3 Forward Oligo: CCTACGGGNBGCASCAG and V4 Reverse Oligo: GACTACNVGGGTATCTAATCC] of 16S
rDNA gene of bacteria and Archaea were used. The amplification of amplicons with the Illumina
adaptors were performed by i5 and i7 primers that add multiplexing index sequences as well as
common adapters required for cluster generation (P5 and P7) as per the standard Illumina protocol.
The purification of amplicon libraries was done by 1 � AMpureXP beads and checked on Agilent DNA
1000 chip on Bioanalyzer 2100 and quantified on fluorometer by Qubit dsDNA HS Assay kit (Life
Technologies). The library size of Sample LS and Sample SS were 2 million reads each. The sequencing
of the libraries was done using the Illumina sequencing chemistry to generate ~150 Mb of data per
sample. After obtaining the Qubit concentration for the library and the mean peak size from Bio-
analyzer profile, library was loaded onto Illumina Platform at appropriate concentration (10e20 pM)
for cluster generation and sequencing. The PCR amplicons were tagged with complementary adapter
oligos on paired-end flow cell using the kit reagents. The designing of adapters was done as such to
allow selective cleavage of the forward strands after re-synthesis of the reverse strand during
sequencing. The copied reverse strand was then used to perform sequencing from the opposite end of
the fragments.
2.1. Bioinformatics analysis

The quality control of raw reads was performed by using FASTQC toolkit (http://www.
bioinformatics.babraham.ac.uk/projects/fastqc) [3]. The processed paired end reads were clustered
into OTU's (Operational Taxonomic Units) by using QIIME software (qiime.org) in order to identify the
microbial community profile [4]. The OTU's were further processed for taxonomic assignment
(Greengenes database), phylogenetic and diversity analysis [5]. A large plethora of microbial com-
munities were identified from this study.

Metagenome sequence data from this study are available at the NCBI Sequence Read Archive (SRA)
and BioSamples under accession numbers: SAMN11571463 and SAMN11571474.

http://www.bioinformatics.babraham.ac.uk/projects/fastqc
http://www.bioinformatics.babraham.ac.uk/projects/fastqc
http://qiime.org
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