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a b s t r a c t 

Around 100 Mt of phosphogypsum (PG) of extreme acidity 

and with high concentrations of heavy metals and radionu- 

clides have been deposited on the salt marshes of the Tinto 

River estuary in Huelva (SW Spain) for more than forty years. 

The microbial community able to thrive in these adverse con- 

ditions remains totally unknown, despite the fact that it can 

highly influence the biogeochemical cycle of the phospho- 

gypsum components and include new species with biotech- 

nological interest. High throughput sequencing of 16S/18S 

rRNA encoding genes is a potent tool to uncover the micro- 

bial diversity of extreme environments. This data article de- 

scribes for the first time the prokaryotic and eukaryotic di- 

versity of two water samples collected in the Huelva phos- 

phogypsum stacks. The raw amplicons of the 16S/18S rRNA 

maker genes for the two phosphogypsum samples and two 
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reference samples (seawater and the Tinto River water) ob- 

tained after sequencing on MiSeq platform are provided. The 

operational taxonomic units (OTUs) obtained after the treat- 

ment and clustering of the obtained reads with the QIIME2 

pipeline and their taxonomic assignation performed by com- 

parison with the SILVA database are also presented to com- 

plete the information of the article “Exploring the microbial 

community inhabiting the phosphogypsum stacks of Huelva 

(SW, Spain) by a high throughput 16S/18S rDNA Sequencing 

approach”. 

© 2022 The Author(s). 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/ ) 

S
pecifications Table 

Subject Environmental science 

Specific subject area Metataxonomy of environmental samples. 

Type of data FASTQ and Excel Tables 

How the data were acquired • Raw data were obtained on Illumine MiSeq platform (Illumina, San Diego, 

California) with Illumina MiSeq Reagent kit V2 (2 × 250 bp) 

• Processed data were obtained with QIIME 2 (v2020.8) software from the 

raw data 

• Operational taxonomic units were taxonomically classified by comparison 

with the SILVA database 

Data format Raw and analysed 

Description of data collection Two of the samples were collected from two different water bodies of the 

phosphogypsum stacks deposited on the Tinto salt marshes of Huelva, Spain 

PC: Perimeter channel, superficial water 

UTM coordinates 29 S 684,521, 4,123,390 

PZ: Piezometer, 3–4 m depth 

UTM coordinates 29 S 684,536, 4,123,295 

Other two samples were collected from the seawater and the Tinto River 

SW: Seawater, near the city of Huelva 

UTM coordinates 29 S 687,322, 4,113,035 

TR: Tinto River, near the town of Niebla 

UTM coordinates 29 S 706,089, 4,138,023 

Genomic DNA was extracted from each sample and used as template for 

amplification and sequencing of the corresponding hypervariable regions of the 

16S/18S rDNA marker genes 

Data source location • Institution: University of Huelva 

• City/Town/Region: Huelva 

• Country: Spain 

Data accessibility As supplementary material with this article and in the Dryad repository 

(10.5061/dryad.18931zczx) 

Related research article EXPLORING THE MICROBIAL COMMUNITY INHABITING THE PHOSPHOGYPSUM 

STACKS OF HUELVA (SW SPAIN) BY A HIGH THROUGHPUT 16S/18S rDNA 

SEQUENCING APPROACH. Submitted to Aquatic toxicology. In press 

https://doi.org/10.1016/j.aquatox.2022.106103 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Value of the Data 

• This dataset provides information on the prokaryotic and eukaryotic microbial population

present in the phosphogypsum stacks of Huelva, revealing an unexpected biodiversity 

• Raw data obtained from Illumina MiSeq sequencing platform can be processed with different

bioinformatics pipelines to analyze the microbial population of the sampled locations. 

• This dataset demonstrates that high throughput sequencing of the 16S/18S rRNA genes of

environmental samples is a potent tool for the metataxonomic analysis of microbial commu-

nities. 

• The data provide useful information that can serve to compare the microbial population of

this highly polluted and acidic environment with other similar locations in the world. 

• This dataset can reveal the existence of new extremophilic species with interesting biotech-

nological applications. 

1. Data Description 

The data presented in this paper are the results of sequencing the hypervariable regions of

the 16S rRNA and 18S rRNA encoding genes for the genomic DNA samples obtained from four

environmental samples. Two of these samples were obtained at the south of the zone 2 of the

phosphogypsum stacks located on the Tinto salt marshes in Huelva ( Fig. 1 ). The other two were

obtained from the seawater and Tinto River and included in this study as reference samples. 

The Genomic DNA from the two phosphogypsum locations and the two reference samples

was isolated and its quality was assessed ( Table 1 ). 

The data corresponding to the forward and reverse raw pair-end sequences (without barcode

and primer sequences) obtained after sequencing the V3-V4 hypervariable regions of the 16S
Fig. 1. Aspect of the phosphogypsum stacks of Huelva. 

Table 1 

Purity of the Genomic DNA isolated from the two phosphogypsum and the two reference samples. 

Sample description Sample Name Concentration (ng/μl) 260/280 ratio Volumen (μl) % G + C 

Tinto River (TR) D3_16S 33.74 1.81 25 55.27 

Seawater (SW) D4_16S 5.84 1.58 25 52.55 

Perimeter channel (PC) D7_16S 6.27 2.04 20 55.24 

Piezometer (PZ) D8_16S 4.09 1.59 20 55.35 

Tinto River (TR) D3_18S 33.74 1.81 25 54.08 

Seawater (SW) D4_18S 5.84 1.58 25 50.86 

Perimeter channel (PC) D7_18S 6.27 2.04 20 50.72 

Piezometer (PZ) D8_18S 4.09 1.59 20 53.80 
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Table 2 

List of FASTQ files included as supplementary material which contain the raw data (forward and reverse) obtained from 

the sequencing the 16sRNA and the 18sRNA libraries: PC, perimeter channel; PZ, piezometer; TR, Tinto River; SW, sea- 

water. 

16S rRNA 18S rRNA 

D7_16S_1.fq PC, forward Suppl. Mat S1 D7_18S_1.fq PC, forward Suppl. Mat S2 

D7_16S_2.fq PC, reverse Suppl. Mat S1 D7_18S_2.fq PC, reverse Suppl. Mat S2 

D8_16S_1.fq PZ, forward Suppl. Mat S1 D8_18S_1.fq PZ, forward Suppl. Mat S2 

D8_16S_2.fq PZ, reverse Suppl. Mat S1 D8_18S_2.fq PZ, reverse Suppl. Mat S2 

D3_16S_1.fq TR, forward Suppl. Mat S1 D3_18S_1.fq TR, forward Suppl. Mat S2 

D3_16S_2.fq TR, reverse Suppl. Mat S1 D3_18S_2.fq TR, reverse Suppl. Mat S2 

D4_16S_1.fq SW, forward Suppl. Mat S1 D4_18S_1.fq SW, forward Suppl. Mat S2 

D4_16S_2.fq SW, reverse Suppl. Mat S1 D4_18S_2.fq SW, reverse Suppl. Mat S2 

Fig. 2. Workflow of data analysis from obtaining of the raw reads to the species annotation. 

Table 3 

Number of raw, filtered and merged reads, and the number of clustered Operational Taxonomic Unit, for each sample. 

Adapted from Gómez-Villegas et al. 2022 [1] . 

Mean quality 

Code Sample Raw Reads 

After 

denoising 

Merged 

inputs 

Non chimeric 

reads Q 30 (%) Q Score 

Observed 

OTUs 

D7_16S PC_16S 19,129 14,995 11,338 10,555 94.60 ≥ 36 680 

D7_18S PC_18S 10,067 8864 8716 6076 93.36 ≥ 36 38 

D8_16S PZ_16S 17,084 13,236 10,254 9409 94.54 ≥ 36 596 

D8_18S PZ_18S 30,362 21,890 19,607 15,080 89.74 ≥ 36 186 

D3_16S TR_16S 189,164 175,352 145,395 145,395 95.12 ≥ 36 348 

D3_18S TR_18S 160,136 126,280 123,047 103,365 90.99 ≥ 36 133 

D4_16S SW_16S 206,161 190,181 179,924 171,677 95.17 ≥ 36 838 

D4_18S SW_18S 203,677 172,627 162,688 111,906 92.24 ≥ 36 399 

Sample names: PC, perimeter channel; PZ, piezometer; TR, Tinto River; SW, Seawater. 
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RNA gene (supplementary material, S1) and the V9 hypervariable regions of the 18S rRNA gene

supplementary material, S2) are available in the Supplementary Material of this publication in

ompressed FASTQ format files Table 2 . summarizes the naming for the included files. 

For prokaryotes, the raw reads obtained were 19,129 in the Perimeter channel and 13,236 in

he Piezometer. For eukaryotes, the raw reads were 10,067 in the Perimeter channel and 21,890

n the Piezometer. These raw data was treated as indicated in the schematic workflow ( Fig. 2 ) to

ield 680 prokaryotic and 38 eukaryotic Operational Taxonomic Units in the Perimeter channel,

nd 596 prokaryotic and 186 eukaryotic Operational Taxonomic Units in the Piezometer. 

The number of reads and of Operational Taxonomic Units generated from these raw se-

uences after denoising, merging, chimera filtering and clustering are summarized in Table 3 . 
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The obtained Operational Taxonomic Units were classified at different taxonomic levels by

comparison with the SILVA database as described in material and methods. The results for the

prokaryotic and eukaryotic microorganisms are available in the supplementary material (files S3

and S4). 

All effective tags grouped by 97% DNA sequence similarity into Operational Taxonomic

Units are compiled in supplementary, as well as their classification at different taxonomic

levels by comparison with SILVA database as described in material and methods. The re-

sults for the prokaryotic (Suppl. Mat. File S3) and eukaryotic (Suppl. Mat. File S4) microor-

ganisms are available in the supplementary material of this article and in Dryad repository

(10.5061/dryad.18931zczx). A detailed comparative analysis of the most abundant genera at each

location is shown elsewhere [1] . 

2. Experimental Design, Materials and Methods 

2.1. Collection of samples 

Two of the samples were collected from two different water bodies of the phosphogypsum

stacks deposited on the Tinto salt marshes in Huelva, Spain. The first sample was collected from

the perimeter drainage channel that surrounds the zone 2, collecting leachates from the stored

phosphogypsum (UTM coordinates 29 S 684,521, 4,123,390). The second one was taken from a

piezometer located in the border of the same zone that receives underground leachates with

a depth of 3–4 m (UTM coordinates 29 S 684,536, 4,123,295). Samples from the seawater and

the lower course of the Tinto River, collected near the cities of Huelva (UTM coordinates 29 S

687,322, 4,113,035) and Niebla (UTM coordinates 29 S 706,089, 4,138,023), respectively, have also

been included for comparison. 

2.2. Genomic DNA extraction 

Genomic DNA isolation was performed using the GeneJet Genomic Purification Kit (Thermo

Fisher Scientific, Waltham, MA, USA) and the biomass obtained from 10 L of water from each

of the described locations. The biomass was obtained by filtering through 0.7 μm glass fiber

filters (Whatman, GF/G) and centrifugation at 12 0 0 0 x g. The genomic DNA was quantified using

Nanodrop Spectrophotometer ND-10 0 0 (Thermo Fisher Scientific). The quality of the obtained

DNA was verified by the A260/A280 ratio and by electrophoretic analysis in 2% agarose gel as

previously described [2] . 

2.3. Library construction and amplicon sequencing 

The hypervariable V3-V4 16S rDNA region was amplified with primers 1380F/1510R, and the

corresponding eukaryotic hypervariable V9 18S rDNA region was amplified with the primers

341F/806R. In both cases, amplifications were done with the Phusion 

® High-Fidelity PCR Mas-

ter Mix (New England Biolabs, MA, USA) and using the genomic DNA isolated at the indicated

points as a template. For each sample, the amplicons were purified with the Qiagen Gel Extrac-

tion Kit (Qiagen, Germany), pooled and used to generate two libraries, one for the 18S rRNA and

one for the 16S rRNA, using NEBNext ® UltraTM DNA Library Prep Kit for Illumina. The quality of

the eight libraries generated was assessed and quantified using Qubit and agarose electrophore-

sis as QC procedures. The pooled libraries were sequenced with the Illumina MiSeq Reagent kit

V2, using a 2 × 250 bp paired-end strategy, in the Illumine MiSeq platform (Illumina, San Diego,

California) following the manufacture ́s protocol . 
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.4. Bioinformatics and data analysis 

The analysis of the raw data was carried out using QIIME 2 (v2020.8) [3] . First of all, raw data

ere demultiplexed, using the q2-demux plugin, and filtered, to get clean data, by trimming and

runcating low-quality regions, dereplicating reads, and filtering chimeras, using DADA2 [4] (via

2-dada2). Then, the reads were organized in operational taxonomic units using de novo cluster-

ng method (via q2-vsearch) from VSEARCH [5] . The clustering was performed grouping at 97%

dentity to create 97% operational taxonomic units . The operational taxonomic units were clas-

ified at each taxonomic rank using the q2-feature-classifier plugin (via classify-sklearn method)

nd the SILVA database [6] . The SILVA database was applied as two different pre-trained clas-

ifiers, specially curated, for 16SV3V4 and 18SV9 regions sequenced. Annotation was performed

ith a 0.7 threshold. 
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