Zebrafish Health Monitoring – Colony Screening by Polymerase
Chain Reaction (PCR) Testing
Cheryl Perkins, Christian Lawrence, Kenneth Henderson
Charles River Laboratories; Wilmington, MA
Boston Children's Hospital; Boston, MA

1

Introduction

Zebrafish (Danio rerio) are becoming an increasingly important and
common laboratory animal model for research in the areas of genetics,
disease, toxicology, and behavior studies. Unlike rodent laboratory animal
models, zebrafish are not routinely screened for infectious agents even
though infections can be pathogenic and could impact research integrity
and reproducibility.
In this study, we simulated a health monitoring program for a zebrafish
recirculating aquaculture system (RAS) at a local academic institution. We
evaluated multiple specimen types using a panel of specific real-time PCR
assays for seventeen bacteria, parasites, and viruses known or suspected
to infect zebrafish.
PCR results were comparable to the known health status for the zebrafish
colony.
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Results/Discussion

Baseline PCR testing was performed on a subset of the sentinel fish
population, prior to introduction into the system, and all results were
negative. Only Pseudoloma neurophilia and Mycobacterium species were
detected in this study.
P. neurophilia was only detected in the sentinel and moribund fish and was
not detected in any of the environmental samples. Only M. fortuitum and M.
chelonae were detected in the fish specimens. In general, Mycobacterium
spp. were detected more reliably in environmental specimens. M.
abscessus was only detected in the detritus specimens, M. chelonae was
detected in the sentinel fish, detritus, and biofilm from the sentinel tank. M.
fortuitum was detected in all sample types. (Table 2)
Table 2. Agent Detection by Sample Type

Agent
Specimen
M.abscessus M.chelonae M.fortuitum P.neurophilia
biofilm-sentinel
+
+
biofilm-system
+
moribund fish
+
+
sentinel fish
+
+
+
detritus-sentinel
+
+
+
detritus-system
+
+
+
-

RAS Sampling Sites and Nucleic Acid Isolation

Test specimens included the following types:
•
•
•
•

Baseline sample (fry from sentinel fish population)
Detritus collected from the sump tank
Detritus collected from the sentinel tank
Sentinel fish exposed to effluent water from all tanks on the rack for six
months
• Moribund fish observed in resident fish colony
• Biofilm swabs collected from system sump tank
• Biofilm swabs collected from the sentinel tank
Each sample type was pre-processed via our standard protocol and DNA/
RNA were extracted using the MagMAX total nucleic acid isolation kit.
* All specimens were provided by C. Lawrence, Boston Children’s Hospital, Boston, MA

Table 1. Zebrafish PCR Panel

Viruses
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qPCR Assays

Each fluorogenic real-time PCR assay was designed to be specific for the
target agent based on either sequences available in GenBank or DNA
sequencing performed in our laboratory.
All assays were demonstrated to have a limit of detection < 10
copies/reaction. Analytical specificity assays verified no amplification of
zebrafish genomic DNA or heterologous templates.
Negative control and positive control templates, as well as internal controls
for nucleic acid isolation efficiency and PCR inhibition, were included in the
protocol to demonstrate system and sample suitability.
Sample nucleic acid was screened by individual singleplex PCR assays on
a 96-well PCR platform for seventeen infectious agents. (Table 1)

Results/Discussion (continued)

The DNA copy number detected for P. neurophilia was
approximately one log10 higher in the moribund fish than the
Infectious Pancreatic Necrosis Virus (IPNV)
Infectious spleen and kidney necrosis virus (ISKNV) sentinel fish.

Bacteria

Aeromonas hydrophila
Edwardsiella ictaluri
Flavobacterium columnare
Mycobacterium abscessus
Mycobacterium chelonae
Mycobacterium fortuitum
Mycobacterium haemophilum
Mycobacterium marinum
Mycobacterium peregrinum

Parasites/Protozoa/Fungi

Pseudocapillaria tomentosa (nematode)
Ichthyophthirius multifilis (protozoa)
Piscinoodinium pillulare (Dinoflagellate)
Pleistophora hyphessobryconis (Fungi)
Pseudoloma neurophilia (Fungi)
Saprolegnia brachydanis (Mold)

The detritus specimens produced the highest DNA copy
numbers for all three species of Mycobacterium detected in
this study. The detritus specimen from the system tank
consistently provided the highest copy number for M.
abscessus, M. chelonae, and M. fortuitum. (Figure 1)

Conclusions
This study demonstrated the ability of PCR to detect bacteria
and parasites in a zebrafish colony. Like other research
models, zebrafish should be routinely screened for
pathogens to reduce the potential for results variability due to
infectious agents. The data supports that a health monitoring
program for zebrafish via PCR should include sentinel fish,
moribund fish, and detritus samples to provide the most
comprehensive analysis of a recirculating aquaculture system
(RAS).

Figure 1. Affect of Sample Type on Copies/Reaction

