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Renibacterium salmoninarum

Gram-positive, slow-growing diplobacillus 

Facultative intracellular bacterium

Replicates within fish macrophages

Preferred temperature: 15°C

Causative agent of bacterial kidney disease in salmonids

57 protein secreted by MSA
Diagnostic methods: 

• ELISA (p57)

• PCR (msa2)

• BACTERIA CULTURING (SKDM agar)

INTRODUCTION

IN-VIVO CHALLENGE

CONCLUSIONS & ONGOING WORK



Technical University of Denmark alvalo@aqua.dtu.dk 3

Bacterial Kidney Disease (BKD)

Horizontal and vertical transmission

Difficult treatment (poor effect of antibiotics)

Importance of surveillance programs to control the disease!

Scotland, “Dee 

Disease”

1930s

North America

1935

Skjern Å, South 

Jutland; 1997
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Bacterial Kidney Disease (BKD) 

slow chronic disease
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B. Renibacterium salmoninarum

• Isolated from Danish farms for years!

• R.salmoninarum 2021-1446/4 isolated from 

rainbow trout

A. Rainbow trout

• Main species farmed in DK

• Infection model not yet 

established

C. Recirculating aquaculture systems

• Temperature 

• Water quality (CO2, salinity…) 
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Host-Pathogen-Environment
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OVERVIEW 

Our study aimed to characterize disease kinetics and 

host survival through in-vivo cohabitation challenge at 

6°C and 12°C in RAS
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6 RAS tanks

~60 gr SPF rainbow trout/tank

20 “shedders”

40 “cohabitants”

Bacteria prepared for infection; two doses: 

108 CFU/fish

107 CFU/fish

Influence of temperature?

6ºC vs 12ºC

Challenge methods

Infection by injection

Infection by cohabitation
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EXPERIMENTAL DESIGN
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EXPERIMENTAL DESIGN

Infection by injection

Survival

Infection by cohabitation

Disease onset and transmission
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Fish 
dissection

DNA 
extraction

qPCR

Molecular detection

tissue

Fish tissues 
streaked in 

SKDM

2-8 week 
incubation 

R. salmoninarum 
identification

Bacteriology

Water 
collection &

filtration

DNA 
extraction

qPCR

Molecular detection

water systems
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RESULTS: SURVIVAL PROBABILITY OF SHEDDERS INJECTED WITH R. SALMONINARUM
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Dose effect Temperature effect
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RESULTS: R. SALMONINARUM DYNAMICS IN KIDNEY TISSUE OF COHABITANTS
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RESULTS: R. SALMONINARUM eDNA LEVELS IN WATER SYSTEMS 
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TO SUM UP…

Challenge by injection: survival analysis

• All cohabitants survived

• Shedders from all groups experienced reduced survival

• Survival was not dependent on temperature under the given infection doses

Challenge by cohabitation:

• Infection was established within 14 days by cohabitation with injected fish.

• Peak of infection at week 4, with similar levels at 12°C and 6°C.

• Temperature did not greatly influence BKD progression under these experimental conditions

• R. salmoninarum can be detected in water at all stages of the disease!
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MOLECULAR TRACING OF R. SALMONINARUM IN DK AND NORWAY 

THROUGH WGS ANALYSIS
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IMPROVED DIAGNOSTIC METHODS

HOST-PATHOGEN INTERACTIONS: PROFILING THE 
IMMUNE RESPONSE OF TROUT UPON INFECTION

KAFREA: Pathogenesis of BKD in Rainbow trout with the 
introduction of an environmental stressor (increased CO2 
levels; CO2 25mg/L water)
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THANK YOU 

FOR YOUR 

ATTENTION 
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