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PP-066 [Bee Health] 
Small Hive Beetle Outbreak in Reunion: A new haplotype defined in clade C

Aurélie Del Cont, Stéphanie Franco, Georgios Koutsovoulos, Amandine Tison, Veronique Duquesne
Honey Bee Pathology Unit, French Agency for Food, Environmental and Occupational Health and Safety (ANSES), Sophia 
Antipolis, France

In July 2022, an outbreak of Small Hive Beetle (Aethina tumida) was reported for the first time in a French department in 
the Indian Ocean, Réunion Island. Aethina tumida is a parasite of the Apis mellifera that causes significant damage to 
honeybee colonies, particularly when weakened. Over the past few decades, it has spread to many countries worldwide, 
and eradication is often difficult, if not impossible, once introduced. In this area of the Indian Ocean, it is endemic to 
Madagascar and has been reported in Mauritius since 2016, posing a serious threat to neighbouring territories, including 
Réunion Island. Tracing the origin and pathway of introduction remains challenging. Alongside epidemiological 
investigations, molecular characterisation of specimens is a valuable tool for identifying the source of the invasion.  
Sequencing the cytochrome oxidase I (COI) gene is a widely used method for identifying insects. The sequences are 
compared with those available in the databases (BOLD, GenBank, etc.). Phylogenetic analyses of A. tumida specimens 
from various countries have identified three distinct clades, with 24 different haplotypes observed to date. In this study, 
beetles collected from two separate outbreaks were initially identified morphologically. Molecular analyses were then 
performed on two specimens (an adult and a larva) from these outbreaks. Genomic DNA was extracted using QIAamp® 
DNA Mini Kit, and PCR amplification was performed using eight oligonucleotide primers. The amplified fragments were 
sequenced using a SeqStudio Analyser, followed by phylogenetic analysis. The phylogenetic results revealed that both 
specimens belonged to a newly defined haplotype, H25, which is part of clade C. This suggests an introduction from 
either an unidentified African source or the Asian continent, since this haplotype closely resembles those previously 
identified in China and the Philippines. Due to the lack of genetic data on A. tumida in Mauritius, an introduction from this 
territory cannot be excluded. This finding highlights the complexity of A. tumida‘s global spread and the need for further 
genetic studies. Understanding invasion pathways is crucial for improving biosecurity measures and preventing future 
introductions of this parasite, which is listed as a notifiable disease by the World Organisation for Animal Health (WOAH).
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Microsporidia are obligate intracellular parasites and Vairimorpha ceranae is one of the microsporidian pathogens that 
cause microsporidiosis in Apis mellifera. Previous reports in 2012 suggested that mature spore counts increased as 
temperatures decreased in A. mellifera colonies. However, according to the monitoring data from 2020–2021 in Taichung, 
Taiwan, the mature spore load showed a different prevalence trend with spore counts increasing at higher temperatures. 
To better understand the potential genomic differences of V. ceranae, which may increase the thermotolerance, the 
genome of V. ceranae in Taichung, Taiwan (TVc) was compared to the V. ceranae isolate from Chiang Mai, Thailand 
(ThaiVc) in this study. Besides, two publicly available genomes from NCBI were also included. By using a combination 
of NGS and ONT sequencing, we assembled the genomes of TVc and ThaiVc. Comparative genomic analysis identified 
162 distinctive genomic regions (DGRs) in TVc, including 87 DGRs longer than 450 bp, which were absent in ThaiVc and 
previously published V. ceranae genomes. Furthermore, the transcriptomic data showed that 112 genes overlapped with 
these DGRs. Among these genes, nine genes were selected for further investigation. Of these selected genes, three genes 
were highly expressed during the early stage of TVc infection, while the remaining six exhibited lower sequence identity 
to ThaiVc than to other isolates, assuming these genes might contribute to the different fitness between TVc and ThaiVc. 
Our findings first proposed the potential role of genomic variations in V. ceranae. However, the correlation between these 
DGRs and environmental fitness still needs to be further investigated.


