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forest, and metagenomic DNA was purified with standardized
methods. Furthermore, libraries were prepared and paired-
end sequenced on the Illumina NextSeq 550 platform. Raw
[llumina paired-end reads have been uploaded and analysed
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in the Metagenomics RAST server (MG-RAST). The raw se-

quence data in fastq format is available at NCBI's Sequence
Read Archive (SRA) with accession number SRX12846710.

© 2022 Published by Elsevier Inc.

This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)

Specifications Table

Subject

Specific subject area

Type of data

How data were acquired
Data format

Description of data collection

Data source location

Data accessibility

Microbiology: Microbiome

Metagenomics

Figures and shotgun metagenomics sequencing data

Shotgun DNA sequencing using Illumina NextSeq 550 platform

Raw and Analysed

A composite loamy soil sample (thirteen soil cores of ~100 g) was
collected from a primary forest of a highly dissected low hill from the
upper Itaya river basin. Total microbial genomic DNA was purified from the
composite soil sample using standardized methods, and shotgun
metagenomic sequencing was performed using the Illumina NextSeq 550
platform (2 x 150 bp paired ends). Raw Illumina paired-end reads were
uploaded and analysed in the Metagenomics RAST server (MG-RAST).
Institutions: Universidad Nacional de la Amazonia Peruana and Universidad
Cientifica del Pert

City/Town/Region: Iquitos/Maynas/Loreto Region

Country: Peru

Latitude and longitude (and GPS coordinates) for collected samples/data:
4°15'46.69" S, 73°38'18.67" W

Raw [llumina paired-end reads are available at NCBI under the study
entitled “Genomic and Metagenomic Analysis of The Peruvian Amazon
Microbial Diversity” (BioProject No. PRJNA769943,
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA769943) and SRA accession
number: SRX12846710 (https://www.ncbi.nlm.nih.gov/sra/SRX12846710)

Value of the Data

« This dataset provides valuable baseline information on the soil microbial diversity and func-
tional profile of a tropical rainforest of a highly dissected low hill from the upper Itaya river

basin of the Peruvian Amazon.

« This dataset could be a source of novel genes encoding proteins and enzymes useful for mul-
tiple biotechnological applications.

 This dataset can be used in comparative studies of different types of forests and associated
soils. Also, it can be helpful to know the critical functions of the soil microbiome abundance
and diversity in conserving soil health under climatic changes.

1. Data Description

The dataset contains raw Illumina paired-end reads acquired through shotgun metage-
nomics sequencing of metagenomic DNA purified from a composite loamy soil sample col-
lected from a primary forest of a highly dissected low hill from the upper Itaya river basin.
The raw sequencing data contain 82,478,190 sequences totaling 12,3 Gbp with a mean se-
quence length of 150 + 7 bp. The data files (reads in FASTQ format) were deposited at
the NCBI database under the study entitled “Genomic and Metagenomic Analysis of The Pe-
ruvian Amazon Microbial Diversity”, BioProject No. PRJNA769943 (https://www.ncbi.nlm.nih.


http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA769943
https://www.ncbi.nlm.nih.gov/sra/SRX12846710
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA769943

M. Cobos, S.L. Estela and H.N. Rodriguez et al./Data in Brief 42 (2022) 108205 3

gov/bioproject/PRJNA769943), BioSample accession number: SAMN22794754 (https://www.ncbi.
nlm.nih.gov/biosample/SAMN22794754) and SRA accession number: SRX12846710 (https://www.
ncbi.nlm.nih.gov/sra/SRX12846710). MG-RAST analysis showed that 80,230,282 sequences passed
the quality control; from these 4,732,368 sequences (5.90%) were unknown, and 75,497,914 se-
quences (94.10%) had predicted features. Of this last group, 66,812 sequences (0.09%) contain
ribosomal RNA genes, 24,796,226 sequences (32.84%) contain predicted proteins with known
functions, and 50,634,876 sequences (67.07%) contain predicted proteins with unknown func-
tion. About the taxonomic distribution, Bacteria (98.83%) and Archaea (0.55%) comprised most
of the representative domains. The dataset includes data at phylum levels, rarefaction curve, and
o-diversity (Fig. 1). Additionally, the dataset incorporates the distribution of potential functional
categories for COGs, KOs, NOGs (Fig. 2), and Subsystems (Fig. 3) at the highest level supported
by these functional hierarchies.

2. Experimental Design, Materials and Methods
2.1. Sample collection

For this dataset, a composite loamy soil sample was collected from a primary forest of a
highly dissected low hill from the upper Itaya river basin (Supplementary Fig. S1), located in
the Peruvian Amazon area of the Western Amazonia region, between 88 and 115 m.a.s.l. Loamy
soil samples were obtained in the geographic coordinates 4°15’46.69" S and 73°38'18.67" W.
Samples were obtained in March 2021 during the high-water level season. Thirteen soil cores
of ~100 g (10 cm in diameter and a depth range from O to 20 cm) were collected to capture
a representative sample of soil microbial diversity at the site. The first soil core was designated
the reference point for geographic coordinates. The twelve additional soil cores were sampled at
five-meter intervals in each cardinal direction (N, S, W, and E), with three soil cores obtained in
each direction. All thirteen core samples were pooled together, homogenized into a composite
soil sample, and sieved through a 2 x 2 mm metal mesh sieve. The sieved soil was stored shortly
at -80°C for further analysis.

2.2. Metagenomic DNA purification, library preparation, and shotgun sequencing

Metagenomic DNA was purified from the composite soil sample using the DNeasy® PowerSoil
Pro Kit (Qiagen, Germany), following the manufacturer’s instructions. The quality and quantity
of the purified metagenomic DNA were determined using a NanoDrop 2000 spectrophotometer
(Thermo Fisher Scientific, USA). Also, the purified metagenomic DNA concentration was assayed
with the Qubit™ dsDNA BR Assay Kit using a Qubit™ 4 Fluorometer (Thermo Fisher Scientific,
USA).

Libraries were prepared using the Nextera XT DNA Library Preparation Kit (Illumina, USA),
following the manufacturer’s instructions. First, metagenomic DNA was fragmented and tagged
using a tagmentation process. Second, tagmented DNA was amplified using a limited-cycle PCR
program to add the index adapters. Further, libraries were cleaned up using a 0.8x Agencourt®
AMPure XP bead purification (Beckman Coulter, USA), and its sizes were verified with an Ag-
ilent High Sensitivity DNA Kit using an Agilent 2100 Bioanalyzer microfluidic electrophoresis
(Agilent Technologies, USA). Finally, libraries were quantified using the Qubit™ dsDNA HS Assay
Kit (Thermo Fisher Scientific) and paired-end (2 x 150 bp) sequenced with the Illumina NexSeq
550 platform.
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Phylum distribution

Proteobacteria - 9,237,947 (53.74%)
Acidobacteria - 2,579,574 (15.00%)
Actinobacteria - 2,379,738 (13.84%)
Planctomycetes - 1,139,704 (6.63%)
Verrucomicrobia - 371,733 (2.16%)
Chloroflexi - 294,622 (1.71%)
Firmicutes - 243,877 (1.42%)
Cyanobacteria - 204,781 (1.19%)
Bacteroidetes - 153,954 (0.90%)
unclassified (derived from Bacteria) - 122,551 (0.71%)
Nitrospirae - 59,876 (0.35%)
Euryarchaeota - 48,694 (0.28%)
Gemmatimonadetes - 40,733 (0.24%)
Deinococcus-Thermus - 37,848 (0.22%)

Rarefaction curve

10,000,000 20,000,000 30,000,000 40,000,000 50,000,000 60,000,000 70,000,000 80,000,000 90,000,000

Number of reads
a-Diversity
o V] o ° 20
66.07 204.06 469.98

Fig. 1. Phylum levels, rarefaction curve and «-diversity based on shotgun metagenomics of the microbiome from a
composite soil sample collected from a primary forest of highly dissected low hill from the upper Itaya river basin.
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Fig. 2. Potential functional categories for COGs, KOs, NOGs based on shotgun metagenomics of the microbiome from a
composite soil sample collected from a primary forest of highly dissected low hill from the upper Itaya river basin.

Subsystems

Carbohydrates - 5,513,474 (15.23%)

Clustering-based subsystems - 4,927,151 (13.61%)
Amino Acids and Derivatives - 3,909,752 (10.80%)
Miscellaneous - 2,692,522 (7.44%)

Cofactors, Vitamins, Prosthetic Groups, Pigments - 2,295,438 (6.34%)
Protein Metabolism - 2,294,717 (6.34%)

Fatty Acids, Lipids, and Isoprenoids - 1,544,348 (4.27%)
RNA Metabolism - 1,523,579 (4.21%)

Virulence, Disease and Defense - 1,341,616 (3.71%)
Cell Wall and Capsule - 1,296,087 (3.58%)

Respiration - 1,207,736 (3.34%)

DNA Metabolism - 1,114,749 (3.08%)

Metabolism of Aromatic Compounds - 865,381 (2.39%)
Stress Response - 829,991 (2.29%)

Membrane Transport - 809,633 (2.24%)

Nucleosides and Nucleotides - 799,448 (2.21%)
Regulation and Cell signaling - 560,876 (1.55%)

Sulfur Metabolism - 498,229 (1.38%)

Phages, Prophages, Transposable elements, Plasmids - 388,799 (1.07%)
Phosphorus Metabolism - 382,653 (1.06%)

Nitrogen Metabolism - 330,612 (0.91%)

Cell Division and Cell Cycle - 306,317 (0.85%)

Motility and Chemotaxis - 244,267 (0.67%)

Secondary Metabolism - 166,678 (0.46%)

Iron acquisition and metabolism - 145,314 (0.40%)
Potassium metabolism - 136,030 (0.38%)

Dormancy and Sporulation - 42,542 (0.12%)
Photosynthesis - 35,841 (0.10%)
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Fig. 3. Potential functional categories at Subsystems level 1 based on shotgun metagenomics of the microbiome from a
composite soil sample collected from a primary forest of highly dissected low hill from the upper Itaya river basin.



6 M. Cobos, S.L. Estela and H.N. Rodriguez et al./Data in Brief 42 (2022) 108205

2.3. Sequence analysis

Raw Illumina paired-end reads were uploaded as FASTQ files and analysed using the MG-
RAST server v 4.0.3 [1-3] High-quality reads were subjected to analysis to predict, identify, and
assign biological functions (gene annotations) to proteins and rRNA and then designate the func-
tional categories using the COG ontology [4], NOG ontology, KEGG orthologs ontology, and Sub-
systems ontology. Taxonomic analysis was accomplished using data from the M5NR database [5].
Finally, the MG-RAST pipeline produced the sequence coverage by rarefaction analysis and the
alpha diversity of species.
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