Scientific highlights from last year

2015- 2016 Virus Division Highlight # 1
Zika Virus Re-Emergence > Renewed Interest in Vector Biology

2015- 2016 Virus Division Highlight # 2
Baculovirus isolated from an insect of medical interest
The complete genome of a baculovirus isolated from an insect of medical interest: Lonomia
obliqua (Lepidoptera: Saturniidae)
C. W. Aragão-Silva, M. S. Andrade, D. M. P. Ardisson-Araújo, J. E. A. Fernandes,
F. S. Morgado, S. N. Báo1, R. H. P. Moraes, J. L. C. Wolff, F. L. Melo& B. M. Ribeiro
Science Reports 6:23127 | DOI: 10.1038/srep23127 1
Lonomia obliqua (Lepidoptera: Saturniidae) is a species of medical importance due to the
severity of reactions caused by accidental contact with the caterpillar bristles.

2015- 2016 Virus Division Highlight # 3
Manduca sexta Draft Genome – Tool for Host-Pathogen Studies

Multifaceted Biological Insights from
a Draft Genome Sequence of the
Tobacco Hornworm Moth, Manduca
sexta
Michael R. Kanost, Garry W. Blissard
et al.
Insect Biochemistry and Molecular
Biology; Accepted 7/13/2016

2015-2016 Diseases of Beneficial
Invertebrates (DBI) Division Highlight 1
The opportunistic marine pathogen Vibrio
parahaemolyticus becomes virulent by acquiring
a plasmid that expresses a deadly toxin
Lee et al., 2016
PNAS
www.pnas.org/cgi/doi/10.1073/pnas.1503129112

The opportunistic marine pathogen Vibrio parahaemolyticus becomes virulent by
acquiring a plasmid that expresses a deadly toxin – Lee et al., 2016, PNAS

• Emergent disease in penaeid shrimp - Acute Hepatopancreatic Necrosis Disease
(AHPND)
• Responsible for large losses in shrimp farming industry
• This paper describes that an AHPND-causing strain of V. parahaemolyticus
contains a 70-kbp plasmid (pVa1)
• Ability to cause disease is the deletion of the plasmid encoding homologs of the
Photorhabdus insect-related (Pir) toxins PirA and PirB
• PirABvp toxin leads to destruction of shrimp hepatopancreas
• Crystal structure determined, structural topology found to be similar to Bacillus
Cry insecticidal toxin-like protein, low sequence identity
• Gene organisation of pVA1 suggests PirABvp may be lost or acquired by horizontal
gene transfer

2015-2016 Diseases of Beneficial
Invertebrates (DBI) Division Highlight 2
First Detection of the Larval Chalkbrood Disease
Pathogen Ascosphaera apis (Ascomycota:
Eurotiomycetes: Ascosphaerales) in Adult Bumble
Bees
Maxfield-Taylor et al. 2015

PLOS ONE
DOI:10.1371/journal.pone.0124868

First Detection of the Larval Chalkbrood Disease Pathogen Ascosphaera apis
(Ascomycota: Eurotiomycetes: Ascosphaerales) in Adult Bumble Bees – Maxfield-Taylor et
al., 2015, PLOS ONE
• This paper reports the first-ever detection of the fungus in adult bumble bees
which were raised in captivity
• Wild queens of Bombus griseocollis, B. nevadensis and B. vosnesenskii were
collected and maintained for establishment of nests

• Queens that died during rearing or that did not lay eggs within one month of
capture were dissected, and tissues were examined microscopically for the
presence of pathogens
• Filamentous fungi was identified as Ascosphaera apis (Maasen ex Claussen) Olive
and Spiltoir, a species that has been reported from larvae
• The identity of the fungus was confirmed using molecular markers and
phylogenetic analysis
• Discovery of A. apis in adult bumble bees highlights potential risks to native bees
via pathogen spillover from infected bees and infected pollen.

SIP Bacteria Division Workshop:
“Regulatory Considerations for the
Commercialization of New Insecticidal
Proteins”
Published in combination with papers from the 2014
SIP symposium: “Structure and Function of Novel
Insecticidal Toxins”, in a Journal of Invertebrate
Pathology Special Issue, 2016

Larval mortality (%)

A novel approach to biocontrol: Release of live insect hosts preinfected with entomopathogenic nematodes
Gumus, A., Karagoz, M., Shapiro-Ilan, D. I and Hazir, S. (2015).
Journal of Invertebrate Pathology, 130: 56-60.
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Nematode Pathogenesis of Insects and Other Pests
R. Campos-Herrera (Ed), 2015
Series: Sustainability in Plant and Crop Protection (A. Ciancio, Ed.) Springer
ISBN 978-3-319-18265-0, DOI 10.1007/978-3-319-18266-7

•

A highly novel compendium in applied Entomopathogenic
Nematology in 21 chapters

•

Basic and applied state-or-the-art research: new technologies and
molecular approaches in a global perspective

•

A total of 44 world renown contributors from 17 countries
provided their expert vision in each topic

PART I: Biological and environmental factors affecting
entomopathogenic nematodes as biological control
agents (6 chapters)
PART II: Advances on entomopathogenic nematodes
production and release (4 chapters)
PART III: entomopathogenic nematode exploitation:
case-studies in crop protection in different crops and
countries (11 chapters, NY-USA, Fl-USA, NJ-USA, Venezuela,
Cuba, Spain, Italy, Czech Republic, Iran, South Africa, New
Zealand)

2015-2016 Microsporidia Division Highlight

Microsporidia – Emergent
pathogens in the global food chain
G.D. Stentiford, J.J. Becnel, L.M. Weiss, P.J.
Keeling, E.S. Didier, B.A.P. Williams, S.
Bjornson, M.L. Kent, M.A. Freeman, M.J.F.
Brown, E.R. Troemel, K. Roesel, Y. Sokolova,
K.F. Snowden, L. Solter

Trends in Parasitology
2016 Apr 32(4): 336-48.

Intensification of food production may increase disease prevalence in
plants & animals used as food
• Mass rearing & global climate changes
may exacerbate disease & enhance
pathogen transmission
• Human microsporidiosis seems
adventitious; associated with an
increasing community of immunedeficient individuals
Overall, strong evidence exists for:
• An increase in the prevalence of
microsporidiosis in animals & humans
• Pathogen sharing across hosts & biomes

Resulting publication of the 2015
OECD-sponsored symposium (SIP Vancouver)

Organizers: G.D. Stentiford, J.J. Becnel. L.M. Weiss, L. Solter

16 speaker presentations & discussion on
microsporidia as emerging pathogens in:
•
•
•
•
•

Humans
Farmed animals & terrestrial wildlife
Companion animals
Wild & cultured fish
Aquatic & terrestrial arthropods

Fungi division Highlights:
Host-fungus co-evolution in two systems
Unravelling mechanisms for defence and manipulation.

Generalist fungal entomopathogen:
Host Tribolium castaneum defends itself with anti-fungal benzoquinones;
Beauveria bassiana detoxifies by benzoquinone reductase as
countermeasure (Pedrini et al. 2015).

Specialist fungal entomopathogen:
Unravelling fungal gene toolbox of Ophiocordyceps unilateralis during
manipulative biting behaviour during death of host ant Camponotus
castaneus (de Bekker et al. 2015).

The gene BbbqrA of
B. bassiana is
upregulated 40x
when exposed to
benzoquinones for 6
hours.

Benzoquinones
from host inhibit B.
bassiana growth;
more so if BbbqrA
is knocked out.

• Host has evolved anti-fungal
defence compounds.
• B. bassiana produces enzyme to
detoxify the compound.

B. bassiana mutant
overexpressing the
gene BbbqrA kills
more hosts than
wildtype

• Pathogen is currently behind in
the arms race in this system

Which fungal and host genes are expressed during manipulation? Mixed transcriptome
Fungus

Host

•

Fungal genes for
pathogenesis but
also of unknown
function.

•

Host genes
regulating
apoptosis,
movement and
behavioural
responses.

•

Fungus takes over
control of host.

Highlights in Microbial Control 2015-2016
The microbial control division is concerned with the implementation of
insect pathology for control.

• The Nagoya Protocol ratified by 50 countries. Fair and
equitable sharing among countries of benefits arising
from utilization of genetic resources. Signed by all EU
Member States but not the USA.
• EU developed criteria for assessing new active substances
as Low Risk – will make a fast track process for product
registration of 120 days instead of 1-1.5 years.

Highlights in Microbial Control 2015-2016

• FAO preparing guidance for micro-organism, botanicals
and semio-chemicals – to harmonise and develop
proportional and appropriate regulations.

• Biopesticide market figures have been forecast upwards
from a current CAGR of around 15%: according to some
sources, the biopesticides market is projected to reach
USD 6.6 Billion by 2020 and is expected to grow at a CAGR
of 18.8% from 2015 to 2020.

Highlights in Microbial Control 2015-2016

As microbial control division is
concerned with the
implementation of insect
pathology for control, want to
highlight the review-

• Lacey et al., JIP 2015, Insect
pathogens as biological
control agents- back to the
future
Also a new “Burges and Hussey”
book, edited by Lerry Lacey, out
soon

