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Background

Transmission Electron Microscopy. TEM of a set of these bacteriophages has
demonstrated that they have prolate capsids (109-120nm) and tails (166-190nm)
and morphologies that are consistent with classification as Siphoviridae.

Sample Collection
Points. A map of NZ
showing the 8
separate samples of
P. larvae (the host, in
red writing) we have
isolated from
infected hives and
also the 400+
samples from around
the country that have
been processed using
a 5-8 strain
enrichment protocol.
We have confirmed
plaque formation on
34 samples (in red).

How we look for Phages

Phages effectively prevent AFB. In a study undertaken by Brady et al. 11
established beehives were located in an apiary, one hive became infected with
AFB from an unknown (natural) exposure. At risk hives were divided into 2
groups and either treated with phages (PT) and control sugar water (MT). At
week 4, 4 of the 5 mock-treated hives were sick with AFB. In contrast, all 5
phage-treated hives remained healthy1.

Phage Hunt. Left) We
used a citizen science
approach to collecting soil
and bee debris samples
from hives throughout
New Zealand. Below) To
process these samples we
flood with a buffer
solution. Then filter for
particles smaller than
bacteria. Then put the
filtrate on P. larvae to look
for cell death.

Citations:
1. Brady, T, S. et al. (2017) Bacteriophages as an alternative to conventional antibiotic use for the prevention or

treatment of Paenibacillus larvae in honeybee hives.

Host range of P. larvae phages. Matrix of
phage infectivity versus NZ P. larvae
bacterial isolates. The host range of 15 of
our isolated phage was tested against eight
different P. larvae isolates, this was done by
spot tests on soft top agar. The additional 10
phages we have discovered are still to be
tested.

Successful Prophylactic Treatment of AFB in the US
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ABAtE (Active Bacteriophages for AFB Elimination) is a project that will help to 
provide an innovative approach to naturally protecting NZ beehives against AFB.

American Foulbrood (AFB) is a disease of honeybee larvae/
pupae caused by Paenibacillus larvae.

AFB is the most serious disease of honeybees and
has been present in New Zealand since 1877.

Using antibiotics in NZ in hives infected with P. larvae is 
prohibited under law and infected hives must be destroyed 
immediately.

Our research is looking into the discovery, sequencing and 
testing of native NZ bacteriophages as a prophylactic 
measure against AFB. 
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Future Directions. Sequencing and genome
annotation of phages. Some phages are not
appropriate for use in phage cocktails and
could contain toxins or resistance genes.
Below) Producing a safe bacteriophage
cocktail of robust P. larvae phages and
testing this on bee larvae in the lab. The
phage cocktail will be administered on Day
0 (grafting day). Spores will then be
administered on Day 1 (24h after grafting).
Larvae will be examined microscopically for
signs of death over 8 days.


