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The white-sands forests or varillales of the Peruvian Ama-
zon are characterized by their distinct physical character-
istics, patchy distribution, and endemism [1, 2]. Much re-
search has been conducted on the specialized plant and an-
imal communities that inhabit these ecosystems, yet their
soil microbiomes have yet to be studied. Here we pro-
vide metagenomic 16S rDNA amplicon data of soil micro-
biomes from three types of varillales in Allpahuayo-Mishana
National Reserve near Iquitos, Peru. Composite soil sam-
ples were collected from very low varillal, high-dry varillal,
and high-wet varillal. Purified metagenomic DNA was used
to prepare and sequence 16S rDNA metagenomic libraries
on the Illumina MiqSeq platform. Raw paired-endsequences
were analyzed using the Metagenomics RAST server (MG-
RAST) and Parallel-Meta3 software and revealed the exis-
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tence of a high percentage of undiscovered sequences, poten-
tially indicating specialized bacterial communities in these
forests. Also, were predicted several metabolic functions in
this dataset. The raw sequence data in fastq format is avail-
able in the public repository Discover Mendeley Data (https:
//data.mendeley.com/datasets/syktzxcnp6/2). Also, is available
at NCBI's Sequence Read Archive (SRA) with accession num-
bers SRX7891206 (very low varillal), SRX7891207 (high-dry
varillal), and SRX7891208 (high-wet varillal).
© 2020 The Author(s). 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

Parameters for data collection

Description of data collection

Data source location

Data accessibility

Genetics, Genomics and Molecular Biology

Soil Metagenomics

Figures and 16S rDNA amplicon sequencing data

Soil samples were collected from three varillal forest types of
Allpahuayo-Mishana National Reserve. The metagenomic DNA was isolated
using standardized protocols, and sequenced on Illumina Miseq platform
Raw data in fastq format were deposited in the public repository Discover
Mendeley Data (https://data.mendeley.com/datasets/syktzxcnp6/2). Also, raw
data is available in NCBI
(https://www.ncbi.nlm.nih.gov/Traces/study/?acc=PRJNA611870&o=acc_s%3Aa)
Metagenomic DNA isolated from soil samples were prepared by amplifying the
V3-V4 region of the 16S rDNA gene paired-end sequenced on an [llumina
MiSeq platform.

Filtered sequence reads were analysed using bioinformatics tools (i.e.,
MG-RAST analysis, Parallel-Meta3 software) of the NGS data.

Institution: Universidad Nacional de la Amazonia Peruana

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

Country: Peru

Latitude and longitude (and GPS coordinates) for collected samples/data:

1. very low varillal (3°57’54.293"S, 73°26/10.110"W)

2. high-dry varillal (3°58'33.185"S, 73°25'37.165"W)

3. high-wet varillal (3°58'21.535"S, 73°25'54.369"W)

Raw sequencing data are hosted in the public repository Discover Mendeley
Data with direct URL to data: https://data.mendeley.com/datasets/syktzxcnp6/2

Also, raw sequencing data is available at NCBI under the BioProject No.
PRJNA611870
(https://www.ncbi.nlm.nih.gov/Traces/study/?acc=PRJNA611870&o=acc_s%3Aa).
SRA accession numbers:

SRX7891206 (very low varillal): https://www.ncbi.nlm.nih.gov/sra/SRX7891206
SRX7891207 (high-dry varillal): https://www.ncbi.nlm.nih.gov/sra/SRX7891207
SRX7891208 (high-wet varillal): https://www.ncbi.nlm.nih.gov/sra/SRX7891208

Value of the data

+ This is the first metagenomic 16S rDNA amplicon data on bacterial profiling and its pre-
dicted metabolic functions of varillales in Allpahuayo-Mishana National Reserve of the Peru-

vian Amazon.

+ These data provide valuable information on the bacterial diversity and their metabolic func-
tions of varillales in Allpahuayo-Mishana National Reserve of the Peruvian Amazon.

+ Metagenomic 16S rDNA amplicon data revealed a high percentage of undiscovered sequences
which may indicate varillales contain specialized bacterial communities.
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1. Data Description

The dataset contains raw paired-end sequencing data acquired through the V3-V4 region
of the 16S rDNA gene of metagenomic DNA isolated from three type of white-sand forests or
varillales. The raw sequencing data contain 297,864 sequences totalling 5,966,319 base pairs
with an average length of 200 bp. The data files (reads in FASTQ format) were deposited at
the public repository Discover Mendeley Data (https://data.mendeley.com/datasets/syktzxcnp6/2)
and the NCBI database (https://www.ncbi.nlm.nih.gov/Traces/study/?acc=PR]JNA611870&o=acc_s%
3Aa) under the BioProject No. PRJNA611870, BioSample accession numbers: SAMN14351537,
SAMN14351538, and SAMN14351539; and SRA accession numbers: SRX7891206 (very low var-
illal), SRX7891207 (high-dry varillal), and SRX7891208 (high-wet varillal). MG-RAST analysis
showed that a considerable proportion of sequences were unknown (~20%). Among the iden-
tified sequences, Bacteria (98.4%) and Archaea (0.26%) comprised the majority of the represen-
tative kingdoms. The dataset includes data at phylum levels, rarefaction curves and «-diversity
results from the very low varillal (Fig. 1), high-dry varillal (Fig. 2), and high-wet varillal (Fig. 3).
Additionally, in this dataset were predicted several metabolic functions, such as genetic informa-
tion processing, carbohydrate metabolism, energy metabolism, etc. (Fig. 4).

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

In this dataset, soil samples were collected from varialles of Allpahuayo-Mishana National Re-
serve (Supplementary Fig. S1), which is located in a lowland tropical rain forest of the Peruvian
Amazon between 130 and 153 m.a.s.l. Soil samples were obtained from three types of varialles
as classified by [1]: 1) very low varillal (3°57'54.293“S, 73°26’10.110"W), which is characterized
by a high density of small forest trees (height < 5 m) and an organic soil horizon thickness >11
cm ; 2) high-dry varillal (3°58/33.185“S, 73°25'37.165"W), which is characterized by larger forest
trees (height >15 m) and an organic soil horizon thickness <11 cm; and 3) high-wet varillal
(3°58/21.535S, 73°25'54.369"W), which is also characterized by larger forest trees (height >15
m) but is differentiated by an organic soil horizon thickness >11 cm. Samples were obtained in
October 2018 during the high water level season. In order to obtain a representative sample of
soil bacterial diversity, thirteen soil cores (10 cm in diameter and 10 cm in depth) were collected
in each varillal. The first soil core was designated the reference point for geographic coordinates.
The remaining soil cores were sampled at five meter intervals in each cardinal direction with
three soil cores obtained in each direction. All thirteen samples from a given reference point
were pooled together, homogenized into a composite soil sample per varillal forest type and
then passed through a 2 mm meshed sieve (Supplementary Fig. S2). The meshed soil samples
were preserved temporarily at —20°C for further studies.

2.2. Metagenomic DNA isolation

Metagenomic DNA was isolated from composite soil samples following the protocol of Devi
et al,, [3]. In addition, to remove humic and fulvic acids contamination and exclude smaller frag-
ments, partially purified metagenomic DNA was subjected to agarose gel (0.6%) electrophoresis
for 30 min at 100 V and DNA fragments >20,000 bp were cut away using a sterile scalpel, placed
in 2 mL microtubes, and purified with PureLink™ Quick Gel Extraction Kit (Invitrogen™, Cat-
alog: K210012) following the manufacturer’s instructions. Quality and quantity of the purified
metagenomic DNA (size approximately to 10,000 bp) were verified by both electrophoretic and
spectrophotometric analysis using a NanoDrop 2000 (Thermo Scientific).
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Phylum distribution

unclassified (derived from Bacteria) - 3,467 (23.27%)
Actinobacteria - 3,160 (21.21%)

Planctomycetes - 2,474 (16.61%)

Proteobacteria - 1,640 (11.01%)

Acidobacteria - 1,567 (10.52%)

Firmicutes - 789 (5.30%)

Chlamydiae - 580 (3.89%)

Verrucomicrobia - 500 (3.36%)

Bacteroidetes - 146 (0.98%)

Arthropoda - 136 (0.91%)

Thaumarchaeota - 87 (0.58%)

unclassified (derived from Eukaryota) - 72 (0.48%)
Chloroflexi - 55 (0.37%)

Rarefaction curve

species count
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0 9,000 18,000 27,000 36,000 45,000 54,000 63,000 72,000 81,000 90,000
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Fig. 1. Phylum levels, rarefaction curves and a-diversity of a very low varillal in Allpahuayo-Mishana National Reserve.

2.3. Library preparation and next-generation DNA sequencing

Amplicon libraries were prepared following the 16S Metagenomics Sequencing Library prepa-
ration protocol (Part # 15044223 B). First, metagenomic DNA was amplified using primers de-
signed to target 16S rDNA V3 and V4 regions [4]: 16S rDNA Amplicon PCR Forward Primer =5'-
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Phylum distribution

unclassified (derived from Bacteria) - 4,418 (26.35%)
Actinobacteria - 3,430 (20.46%)

Planctomycetes - 2,288 (13.65%)

Acidobacteria - 2,045 (12.20%)

Proteobacteria - 1,701 (10.14%)

Firmicutes - 963 (5.74%)

Chlamydiae - 612 (3.65%)

Verrucomicrobia - 497 (2.96%)

Arthropoda - 141 (0.84%)

Streptophyta - 110 (0.66%)

Thaumarchaeota - 105 (0.63%)

unclassified (derived from Eukaryota) - 99 (0.59%)
Bacteroidetes - 89 (0.53%)
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Rarefaction curve
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Fig. 2. Phylum levels, rarefaction curves and «-diversity of a high-dry varillal in Allpahuayo-Mishana National Reserve.

TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG-3’, 16S rDNA Amplicon PCR
Reverse Primer = 5-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC-3'.
These locus-specific primers were synthesized with overhanging Illumina adapter sequences.
A second PCR was performed to incorporate multiplexing indices and Illumina sequencing
adapters. Amplicon libraries were then purified using 0.8x AMPure XP beads (Beckman Coulter)
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Phylum distribution

Actinobacteria - 4,101 (29.28%)
unclassified (derived from Bacteria) - 2,853 (20.37%)
Acidobacteria - 2,185 (15.60%)
Proteobacteria - 1,570 (11.21%)
Planctomycetes - 1,071 (7.65%)
Verrucomicrobia - 653 (4.66%)
Firmicutes - 597 (4.26%)
Chlamydiae - 182 (1.30%)
Streptophyta - 181 (1.29%)
Chloroflexi - 121 (0.86%)
Bacteroidetes - 106 (0.76%)
Gemmatimonadetes - 105 (0.75%)
Arthropoda - 56 (0.40%)
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Fig. 3. Phylum levels, rarefaction curves and «-diversity of a high-wet varillal in Allpahuayo-Mishana National Reserve.

and size verified on a Bioanalyzer 2100 (Agilent Technologies) using an Agilent High Sensitiv-
ity DNA Kit. Libraries were quantified using the Qubit™ dsDNA HS Assay Kit (Thermo Fisher
Scientific), normalized, pooled, and paired-end sequenced using the MiSeq Illumina Platform.
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Protein families: genetic information processing
Protein families: signaling and cellular processes
Carbohydrate metabolism
Amino acid metabolism

W very low varillal
M high-dry varillal
high-wet varillal

Protein families: metabolism

Energy metabolism

Metabolism of cofactors and vitamins
Membrane transport

Translation

Cellular community - prokaryotes
Unclassified: metabolism

Signal transduction

Replication and repair

Poorly characterized

Lipid metabolism

Nucleotide metabolism

Xenobiotics biodegradation and metabolism
Metabolism of other amino acids
Biosynthesis of other secondary metabolites
Folding, sorting and degradation

Glycan biosynthesis and metabolism
Cell motility

Metabolism of terpenoids and polyketides
Unclassified: signaling and cellular processes
Cell growth and death

Unclassified: genetic information processing
Drug resistance: antimicrobial

Transport and catabolism

Environmental adaptation
Others

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
Relative abundante of KEEG orthology

Fig. 4. Predicted metabolic functions from three types of varillales in Allpahuayo-Mishana National Reserve.

2.4. Sequence analysis

Raw paired sequences were uploaded as FASTQ files and analysed using the MG-RAST server
v 4.0.3 [5-7]. Reads obtained after quality control were subjected to taxonomic analysis by com-
paring with different ribosomal RNA databases using the open and closed-reference Operational
Taxonomic Unit (OTU) picking strategy. The OTUs were classified using the Greengene 13_8 16S
reference database [8]. Taxonomy assignments were made to each OTU using the RDP classifier
[9] and Silvangs [10]. Finally, the sequence coverage by rarefaction analysis and the alpha diver-
sity of species in each varillal was produced by the MG-RAST pipeline. The microbial metabolic
pathways were determined based on the 16S rDNA gene data using Parallel-Meta3 software v
3.5.3 [11,12]
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