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ABSTRACT Despite the importance of the Peruvian scallop Argopecten purpuratus
as a major cultivated species, information on its microbiota is limited. Here, we pro-
vide a high-throughput sequencing data analysis of 16S rRNA gene amplicons from
the distal intestine of A. purpuratus. Geographical and seasonal variation of the in-
digenous gut microbiota is shown.

The species Argopecten purpuratus (Lamarck, 1819) is the most abundantly harvested
and maricultured mollusk in Peru. Scallop aquaculture has become the second

most exported product of the Peruvian marine farming industry (1). The natural
distribution of this species extends from Paita, Peru (5°S, 81°W), to Bahía Vicente, Chile
(37°S, 73°W) (2). Although A. purpuratus is not considered an endangered species, its
natural stocks are subject to illegal seed-harvesting activities to support the demanding
scallop aquaculture industry (3). Building a hatchery of A. purpuratus seeds could be a
viable solution to this problem; however, the main bottleneck of this nascent activity is
the frequent outbreaks of diseases, caused mainly by vibrios (4, 5). The use of probiotics
appears to be an eco-friendly alternative for combating bacterial infections in this
context; here, we report a high-throughput 16S rRNA gene sequence analysis to study
the microbiota in the distal portion of the intestine of A. purpuratus.

Twenty adult specimens of A. purpuratus were collected by scuba diving in two
locations in Peru, Independence Bay (IB; 14.2356S, 76.1920W) and Sechura Bay (SB;
5.65S, 80.96W), in austral spring and autumn (November 2015 and March 2016,
respectively). Fecal pellets from 10 exemplars were combined before nucleic acid
extraction with a soil DNA extraction kit (Norgen Biotek, Canada).

The V3 and V4 regions of bacterial 16S rRNA genes served as a target for high-
throughput sequencing using the default primers 341F (CCTACGGGNGGCWGCAG) and
805R (GACTACHVGGGTATCTAATCC). Library construction and sequencing were done at
Macrogen, Inc. (Seoul, South Korea), and sequences were determined using an Illumina
MiSeq instrument. The system produced raw data with paired-end reads (301 bp long)
as follows: 110,921 (IB, spring), 112,856 (IB, autumn), 117,900 (SB, spring), and 119,909
(SB, autumn). The quality of sequences was evaluated by FastQC package v0.11.8 (6).
High-quality sequences were used as input for further 16S microbial diversity analysis
following the standard operating procedure (SOP) according to Schloss et al. with
the program Mothur v1.39.5 (7) as implemented within the Galaxy platform (www
.usegalaxy.org). Briefly, the SOP includes data preparation (demultiplexing/denoising);
quality control, which includes chimera filtering, sequence alignment, and clustering;
and sequence classification steps. SILVA v128 (8) was used to assign operational
taxonomic units (OTUs) at 97% similarity. The VSEARCH tool (9) was used for chimera
removal.

As can be seen in Fig. 1, the most representative OTUs at phylum level for all
examined samples were Planctomycetes (21 to 67%), Actinobacteria (17 to 25%), and
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Proteobacteria (13 to 34%). This tendency was almost the same regardless of the
seasons in which the samples were collected. However, a remarkable feature is that
Firmicutes were less abundant in IB in both spring and autumn (�2%), while these
values were 17 to 23% for SB. Interestingly, Bacteroidetes were present only in IB and
represented �0.5% of the total abundance. Combined, the abundances of the other
phyla were below 1%, except for the candidate division phylum TM7 (1.4%) for SB in
spring and Chloroflexi (2 to 3%) for SB in spring and autumn.

This study allowed a comparative analysis of the gut microbial diversity for two
populations of the Peruvian scallop Argopecten purpuratus.

Data availability. The raw 16S rRNA gene amplicon data set was deposited in
GenBank under the SRA accession numbers SRX7228172 (IB spring), SRX7228173 (IB
autumn), SRX7228174 (SB spring), and SRX7228175 (SB autumn). The associated Bio-
Project accession number is PRJNA380428.
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FIG 1 Bar chart representing bacterial diversity of distal segment of intestine of A. purpuratus based on
16S rRNA amplicon analysis. The relative abundance (%) at the phylum level is shown.

Serrano et al.

Volume 9 Issue 10 e01481-19 mra.asm.org 2

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
24

 O
ct

ob
er

 2
02

6 
by

 4
5.

23
2.

19
5.

24
4.

https://www.ncbi.nlm.nih.gov/sra/SRX7228172
https://www.ncbi.nlm.nih.gov/sra/SRX7228173
https://www.ncbi.nlm.nih.gov/sra/SRX7228174
https://www.ncbi.nlm.nih.gov/sra/SRX7228175
https://www.ncbi.nlm.nih.gov/sra/PRJNA380428
https://mra.asm.org


REFERENCES
1. Ministerio de la Producción. 2017. Anuario estadístico pesquero y acuí-

cola, p 166. ogeiee.produce.gob.pe/images/Anuario/Pesca_2017.pdf. (In
Spanish.)

2. Wolff M, Mendo J. 2000. Management of the Peruvian bay scallop (Arg-
opecten purpuratus) metapopulation with regard to environmental
change. Aquat Conserv 10:117–126. https://doi.org/10.1002/(SICI)1099
-0755(200003/04)10:2�117::AID-AQC399�3.0.CO;2-T.

3. Mendo J, Wolff M, Carbajal W, Gonzáles I, Badjeck M. 2008. Manejo y
explotación de los principales bancos naturales de concha de abanico
(Argopecten purpuratus) en la costa peruana, p 101–114. In Lovatelli A,
Farías A, Uriarte I (ed), Estado actual del cultivo y manejo de moluscos
bivalvos y su proyección futura: factores que afectan su sustentabilidad
en América Latina, vol 12. Taller Técnico Regional de la FAO, Puerto
Montt, Chile. (In Spanish.)

4. Riquelme C, Toranzo AE, Barja JL, Vergara N, Araya R. 1996. Association of
Aeromonas hydrophila and Vibrio alginolyticus with larval mortalities of
scallop (Argopecten purpuratus). J Invertebr Pathol 67:213–218. https://doi
.org/10.1006/jipa.1996.0035.

5. Riquelme C, Hayashida G, Toranzo AE, Vilches J, Chavez P. 1995. Patho-

genicity studies on a Vibrio anguillarum-related (VAR) strain causing an
epizootic in Argopecten purpuratus larvae cultured in Chile. Dis Aquat
Organ 22:135–141. https://doi.org/10.3354/dao022135.

6. Andrews S. 2010. FastQC: a quality control tool for high throughput se-
quence data. http://www.bioinformatics.babraham.ac.uk/projects/fastqc.

7. Schloss PD, Westcott SL, Ryabin T, Hall JR, Hartmann M, Hollister EB,
Lesniewski RA, Oakley BB, Parks DH, Robinson CJ, Sahl JW, Stres B,
Thallinger GG, Van Horn DJ, Weber CF. 2009. Introducing mothur: open-
source, platform-independent, community-supported software for de-
scribing and comparing microbial communities. Appl Environ Microbiol
75:7537–7541. https://doi.org/10.1128/AEM.01541-09.

8. Quast C, Pruesse E, Yilmaz P, Gerken J, Schweer T, Yarza P, Peplies J,
Glöckner FO. 2013. The SILVA ribosomal RNA gene database project:
improved data processing and Web-based tools. Nucleic Acids Res 41:
D590 –D596. https://doi.org/10.1093/nar/gks1219.

9. Rognes T, Flouri T, Nichols B, Quince C, Mahe F. 2016. VSEARCH: a versatile
open source tool for metagenomics. PeerJ 4:e2584. https://doi.org/10
.7717/peerj.2584.

Microbiology Resource Announcement

Volume 9 Issue 10 e01481-19 mra.asm.org 3

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
24

 O
ct

ob
er

 2
02

6 
by

 4
5.

23
2.

19
5.

24
4.

http://ogeiee.produce.gob.pe/images/Anuario/Pesca_2017.pdf
https://doi.org/10.1002/(SICI)1099-0755(200003/04)10:2%3C117::AID-AQC399%3E3.0.CO;2-T
https://doi.org/10.1002/(SICI)1099-0755(200003/04)10:2%3C117::AID-AQC399%3E3.0.CO;2-T
https://doi.org/10.1006/jipa.1996.0035
https://doi.org/10.1006/jipa.1996.0035
https://doi.org/10.3354/dao022135
http://www.bioinformatics.babraham.ac.uk/projects/fastqc
https://doi.org/10.1128/AEM.01541-09
https://doi.org/10.1093/nar/gks1219
https://doi.org/10.7717/peerj.2584
https://doi.org/10.7717/peerj.2584
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

