2284 Universidad

UNIVERSIDAD
DE CHILE

Metagenomic surveillance for veterinary and public health relevant

bacterial agents carried by blood-sucking arthropods in Chile

Richard Thomas!, Maria Carolina Silva-de la Fuente?, Antonella Bacigalupo3, Nicol Quiroga*, Adriana
Santodomingo?, Marina Munoz>, Laura Vega®, Nicolas Luna®, Carolina Hernandez®, Juan David Ramirez®,

Martin S. Llewellyn3, Carezza Botto-Mahan?, Sebastian Muinoz-Leal!, Lucila Moreno’

*

1 Departamento de Ciencia Animal, Facultad de Ciencias Veterinarias, Universidad de Concepcidon, Chillan, Chile;

™ Universit
of Glasg()\z

QLA e reepeion 2 Facultad de Ciencias Agrarias y Forestales, Escuela de Medicina Veterinaria, Universidad Catdlica del Maule, Chile;
3 School of Biodiversity, One Health and Veterinary Medicine, University of Glasgow, United Kingdom;
4 Facultad de Ciencias, Universidad de Chile, Chile; > Institute of Biotechnology, Universidad Nacional de Colombia, Colombia; 5‘*0” "’%/o S}%
6 Centro de Investigaciones en Microbiologia y Biotecnologia, Facultad de Ciencias Naturales, Universidad del Rosario, Colombia; = > E'ivers?dad,de'
’ Facultad de Ciencias Naturales y Oceanograficas, Universidad de Concepcion, Chile " corons” 05alo

BACKGROUND

METHODS

Blood-sucking
arthropods

iii?z

Dubit® 2.0
e

i

|
i

l‘.
i
4
|
\
‘; -

DNA Quantity check
Qubit 2.0

Basecalling and Demultiplexing — ) \

Trlmmlng

Keep reads
900-2,000 bp

GGCGTGCGTCGCCGTAATATACGACGCATACGACT i

LA e e—
Guppy ‘

NanoPlot

Quality analyses®

RESULTS

< Parinacota

— ) Orientia tsutsugamushi - CP044031
BLASTn Length Identities Query Cover Gaps
1,242 reads Average 9527% 1476  1286/1352 98  13.5/1352

Min 88.97% 1409 754/775 92 2/775
Fleas Orientia SP. Max 97.29% 1572  1412/1495 99 44/1495
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Mites RFG Max 96.81% 1494  1395/1443 12/1443
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DISCUSSION AND CONCLUSIONS

Although the detection of Orientia DNA in fleas and triatomines was unexpected, the identification of Borrelia DNA in
mites'® and Rickettsia DNA in ticks,'* fleas,’> lice,'® and mites!’ has been previously reported. In this sense, our next
steps involve the use of taxa-specific primers to confirm our findings. Metabarcoding based on 16S rRNA is useful for
profiling arthropod-borne bacterial agents, capturing not only a snapshot of potential pathogens circulating among
these arthropods but also establishing the foundation for future genetic analyses.
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As vector of many neglected diseases, blood-sucking arthropods pose an unseen threat until symptomatic cases in humans or animals
emerge, or when local epidemics occur.%%3 With the current climate change scenario creating an environment conducive to the emergence,
re-emergence, and spread of arthropod-borne infectious agents, continuous surveillance and timely identification of microorganisms with
pathogenic potential become permanent tasks.* Nanopore sequencing has emerged as a powerful tool for epidemiological surveillance in
diverse settings, offering rapid and real-time processing of a relatively large number of samples.>® Our study utilises long-read sequencing to
enhance our understanding of the potential vectorial role that blood-sucking arthropods — fleas, lice, mites, ticks, and triatomines — play
across Chilean ecosystems regarding Bacteria.
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= ' Rickettsia parkeri strain Black Gap - CP044031
Rickettsia parkeri strain Atlantic Rainforest - CP040325
5 1 reads BLASTn Length Identities  Query Cover  Gaps
Average 98.43% 1384 1355/1376 99.03 10/1376
Rickettsia Sp. Min 96.32% 919 775/1470 99 3/795
M 99.25% 1463 1451/1470 100 25/1470
SFGI > / /
o Rickettsia parkeri strain Black Gap - CP044031
) Rickettsia parkeri strain Atlantic Rainforest - CP040325
29 rea dS BLASTn Length Identities Query Cover Gaps
Average 97.82% 1304 1234/1261 12/1261
S FG | Max 97.82% 1460 1440/1464 18/1464

Rickettsia parkeri strain Black Gap - CP044031
Rickettsia parkeri strain Atlantic Rainforest - CP040325

=)

BLASTn Length Identities Query Cover  Gaps 1 1 reads
Average 98.43% 1384 1355/1376 99.03 10/1376
Min 96.32% 919 775/1470 99 3/795 Lice Rickettsia sp.
Max 99.25% 1463 1451/1470 100 25/1470 SFG I
Rickettsia parkeri strain Atlantic Rainforest - CP040325 —_— ,
BLASTn Length Identities Query Cover Gaps
Average 97.89% 1161 869/888 6.3/888 3 reads
Min 97.70% 1053 766/784 99 4/784 . .
Max 98.24% 1353  1062/1081 8/1081 Rickettsia sp.
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