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Because honey bee colonies contain many individuals in close physical contact, they constitute fertile grounds for 
numerous pathogens to multiply and spread. Among these, the brood bacteria Paenibacillus larvae and Melissococcus 
plutonius, the causative agents of American (AFB) and European foulbrood (EFB) diseases, respectively, are both globally 
distributed. By affecting larvae, these bacteria can lead to colony weakness and possibly to death. In Switzerland, high 
numbers of EFB cases were reported each year, leading to increased research efforts into the epidemiology of EFB. During 
such research, an atypical bacterium was found in addition to M. plutonius in an apiary affected by EFB. To identify it, we 
sequenced De Novo the full genome and described its genome features as well as its physiology and chemotaxonomy. 
We thus discovered it was a new species, which we named Paenibacillus melissococcoides. In this presentation, we will 
retrace the steps required to identify and name a new bacterium species. Using the genomic information generated, we 
screened EFB affected colonies in Switzerland and searched genome databases for misidentified matches. We indeed 
found the possible presence of this bacterium outside Switzerland, suggesting that this species can be found worldwide. 
The discovery of this new species brings new insights into EFB epidemiology and the suite of bacteria associated with 
it, as well as a better understanding of the ecology of Paenibacillus species when they encounter honey bees. With this 
information available, it will be possible to study the role of this bacteria in honeybee health and particularly in idiopathic 
cases, for which brood diseases are suspected, but M. plutonius and P. larvae are not found.
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Once upon a time in Switzerland…

apiary with European foulbrood (EFB) symptomatic brood 

Florine Ory
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2) Unusual bacterium 

…while studying the epidemiology of EFB…

in cell with first

instar larva 

Worker jelly 

Where can 

Melissococcus plutonius bacteria

be found in brood cells?

And in which quantity?

who is

number 2?

1)M. plutonius bacterium
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Chemical identification of proteins (MALDI)

Paenibacillus thiaminolyticus

Sannino & Angert 2017

Who is number 2?

providing a "fingerprint" of the bacteria based on its unique protein profile



5 
B. Dainat, V. Dietemann, JD Charrière

P. melissococcoides discovery | Apimondia 2025

Paenibacillus dendritiformis

Genetic identification 16S rRNA gene* sequencing

Bozdeveci et al. 2022

Who is number 2?

* small diagnostic genome region to identify bacteria



6 
B. Dainat, V. Dietemann, JD Charrière

P. melissococcoides discovery | Apimondia 2025

… belongs to the genus Paenibacillus,

as Paenibacillus larvae, 

the causative agent of american foulbrood

but its classification at the species level is unclear!

P. thiaminolyticus, P. dendritiformis, P. ‘something else’??

Who is number 2?
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Average Nucleotide Identity (ANI)

More than 95% identity = same species

Less than 95% identity = different species

Who is number 2?
Genetic identification full genome sequencing



8 
B. Dainat, V. Dietemann, JD Charrière

P. melissococcoides discovery | Apimondia 2025

= less than 95% ANI 

It is (very likely) a new species !

P. thiaminolyticus 

91% ANI

P. dendritiformis 

92% ANI 

Number 2

Who is number 2?
Genetic identification full genome sequencing

Dainat et al., 2023 ; Ory et al. 2023
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Minimal standards to describe a new species

Microscopic morphology
• Gram staining

• Motility

• Photomicrograph of spores

Macroscopic morphology
• Colony morphology on culture media

Genomic studies
• Phylogeny based on 16S rRNA genes

• Phylogeny based on whole genome

Chemotaxonomic characters
• Fatty acid profiles

Logan et al. 2009. Proposed minimal standards for describing new taxa of aerobic, 

endospore-forming bacteria. IJSEM.

Who is number 2?

Physiology
• Growth media

• Growth conditions (pH, temperature…) 
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‘it’ needs a name!!!

…it is new to science!!!

Who is number 2?
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Paenibacillus melissococcoides sp. nov. 

Melissococcus, a bacterial genus; 
-oides, similar, resembling;
melissococcoides, Melissococcus-like

Who is number 2?

P. melissosimile

P. icks

P. Insidiosa

P. aurantiaco

P. biformis

P. aeger

P. melissocoram

P. gelati

P. alvaere

P. alveus

P. alvarium

P. apiumfetus

P. apisalveus

P. apium

P. reutigensis

P. labori(u)s

P. aegre

P. anfractus

 P. difficile

P. asperum

P. lateo

P. casus

P. clam

P. coloris

P. ignotus

P. insidiosa

P. basale

‘it’ needs a name!!!

…it is new to science!!!

Ory et al., 2023
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Paenibacillus melissococcoides

A new pathogen?

In the field: detected in 4 idiopathic cases*

Maybe!

In the lab:

Yes!

ZBF

brood

survival

probability

See poster

PP-95

September 24th-25th

*brood diseased colonies without M. plutonius/P. larvae

→ secondary invader**  

**an opportunistic bacteria often found in association with a pathogen

Ory et al., 2025
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Paenibacillus melissococcoides

Where to find it?

in Switzerland
in 10 out of 786 

EFB-diseased colonies 

not detected

in 153 healthy

colonies (2005-2021)

Italy (database match) 
Gaggia et al. 2015

Japan: in 69 of 293 (24%) honey samples from 99 beekeepers 
Nakamura et al. 2025

Ory et al., 2025
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16S rRNA phylogeny
Simone Oberheansli (UniBern)

Paenibacillus melissococcoides

One of 10

Paenibacillus species 

associated with

the honey bee

One of the 7 pathogenic species 

+ P. azurodescens

+ P. sp J27TS7

Nakamura et al. 2025

Ory et al., 2023



15 
B. Dainat, V. Dietemann, JD Charrière

P. melissococcoides discovery | Apimondia 2025

Take home message

Paenibacillus melissococcoides…

▪ pathogenic for honeybee larvae, maybe for colonies

▪ is a secondary invader in EFB

▪ could be common and with a global distribution

▪ impact on honeybee health to be determined!
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Thank you for your attention !
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One of the eight

Paenibacillus species 

associated with

the honey bee

Simone Oberhänsli (UniBern)

Paenibacillus melissococcoides

and a secondary agent of EFB
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Paenibacillus melissococcoides

Where to find it?

elsewhere: Japan: in 24% of 293 honey samples from 99 beekeepers Nakamura et al. 2025

Italy (database match) Gaggia et al. 2015

in Switzerland
detected in 10 out of 786 

diseased colonies 

and

not detected in 153 healthy

colonies

sampled between 2005-2021
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Query 
DDBJ/EMBL/GenBank 

accession number 
Reference 

DDBJ/EMBL/GenBank 
accession number 

ANI (%) 

2.1T GCA_944800085 1.2 GCA_945318265 99.99 

1.2 GCA_945318265 3.2 GCA_945318285 99.99 

3.2 GCA_945318285 2.1T GCA_944800085 99.99 

2.1T GCA_944800085 LMG 21716T GCA_945605565 92.34 

2.1T GCA_944800085 DSM 7262T GCA_945318275 91.09 

1.2 GCA_945318265 LMG 21716T GCA_945605565 92.36 

1.2 GCA_945318265 DSM 7262T GCA_945318275 91.05 

3.2 GCA_945318285 LMG 21716T GCA_945605565 92.28 

3.2 GCA_945318285 DSM 7262T GCA_945318275 91.03 

 1 

P. dendritiformis

P. thiaminolyticus

P. dendritiformis

P. thiaminolyticus

P. dendritiformis

P. thiaminolyticus

> 95% ANI, P. melissococcoides

2.1T, 1.2, and 3.2 belong to the same 

species

< 95% ANI, P. melissococcoides

2.1T, 1.2, and 3.2 do not belong to 

P. dendritiformis, or P. 

thiaminolyticus species

1) Genomic studies

• Phylogeny based on the whole genome Average Nucleotide Identity (ANI)

Comparative analysis

Simone Oberheansli & Pamela Nicholson (UniBern)

Organisms belonging to the same species typically showed ≥95% ANI among themselves1.
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2)    Macroscopic morphology

• Colony morphology on media

P. dendritiformis P. thiaminolyticus

circular

spread

Morphotype:

Comparative analysis

Florine Ory
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P. dendritiformis P. thiaminolyticus

2)    Macroscopic morphology

• Colony morphology on basal medium

Comparative analysis

Orange pigmentation 

Florine Ory

Bar, 3 mm
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1)    Microscopic morphology

• Gram staining

Descriptive analysis

Florine Ory

P. melissococcoides sp. nov. type strain 2.1T

Blue/violet = Gram positive Pink = Gram negative Bar, 20 µm

Method: Gram staining
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1)    Microscopic morphology

• Endospores formation 

Descriptive analysis

Florine Ory

Method: Phase-contrast microscopy 

endospores

spores


