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PROGRAMMING UPDATES
2021 Annual Meeting for the NEVBD - Virtual Conference Event
Join us for the 2021 Annual Meeting for the Northeast Regional
Center for Excellence in Vector-Borne Diseases! This event is
scheduled for Tuesday January 12, 2021, from 8am - 5pm EST.
The NEVBD Annual Meeting agenda will feature presentations
from our collaborative network on applied field research, vector
surveillance, and control programming. We will also highlight
plans for the upcoming year.
You can register for the meeting by visiting http://bit.ly/NEVBD2021.
We have also developed a 2021 NEVBD Annual Meeting resource page on our website
where you can access the updated event agenda and tips for using the Zoom webinar
virtual conference platform.

NEVBD Welcomes Dr. Sally Abbar!
NEVBD is excited to welcome the newest member of our team,
Dr. Sally Abbar, who will be joining us in January 2021 as a
postdoctoral research associate with the Harrington lab at
Cornell University. Dr. Abbar will conduct research on mosquito
pesticide resistance monitoring and tick control, and will lead our
Pesticide Resistance Monitoring Network.
Dr. Abbar is an applied entomologist with a background in integrated management of
arthropods. During her doctoral and post-doctoral research at Kansas State University,
she investigated integrated management of mites in American ham manufacturing
facilities, the behavior of mites towards various attractants and repellents, and conducted
research on the effects of pathogens on mite biology. Dr. Abbar then joined Rutgers
University in 2018 to focus on urban pest control in low-income communities. She
extended her research on management of bed bugs, German cockroaches, and house
mice to determine the most effective control approaches. She also developed and
evaluated novel attractants for monitoring German cockroaches as a component of
cockroach IPM. Sally specializes in both non-chemical and chemical control methods for
urban and stored products pests. Through her research, she challenges herself to answer
industry questions and to provide solutions for the needs of communities.
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Webinar Series Scheduled for Spring 2021
NEVBD is excited to announce two webinar series planned for Spring 2021!
The first will feature applied research and training presentations from young
investigators involved in the Regional Centers of Excellence in Vector-Borne Diseases
across the US. The first of these seminars will be held the last week of January 2021, and
continue each month until May 2021. More information on specific dates and presenters
is coming soon!
The seminar series will kick off with a review of applied research projects investigating
invasive tick and mosquito species. Other seminar topics include evaluation of control
efficacy, innovative training experiences, and investigations into vector biology and
behavior in a changing climate.
The second webinar series will
provide detailed lectures on
effective and persuasive public
health communication approaches.
This seminar series will be led by
Dr. Amelia Greiner-Safi, a core
faculty member of the Cornell
Master of Public Health Program at
Cornell University. Mark your
calendars for the following dates,
and stay tuned for registration
details in early 2021!
Persuasive Public Health
Communication
Wednesdays
12:00 - 1:30pm ET

March 24, 2021
April 7, 2021
April 21, 2021
May 5, 2021

Please stay tuned for more
announcements on the dates
and registration details for
these webinars in the coming
weeks!

Regional Vector Control Association Annual
Meetings in 2021
Northeastern Mosquito Control Association
2021 Annual Meeting Webinar Series
Wednesdays from 1-3pm EST
Jan. 6, 2021 - Feb. 10, 2021
Pesticide Recertification Credits available
to NMCA Members.
Online NMCA Series Registration
Virginia Mosquito Control Association
2021 Virtual Conference
Jan. 26, 2021 from 8:30am - 12:30pm EST
Jan. 27, 2021 from 8:30am - 1:30pm EST
Meeting Info mosquito-va.org/2021-virtualconference
Registration free to VMCA Members
Mid-Atlantic Mosquito Control Association
46th Annual Meeting, Virtual
Feb. 17, 2021 from 12:30 - 4:30pm EST
Feb. 18, 2021 from 9:00am - 1:00pm EST
Meeting Info mamca.org/conference
New Jersey Mosquito Control Association
108th Annual Meeting, Virtual
Mar. 17, 2021 from 9:00am - 3:30pm EST
Mar. 18, 2021 from 9:30am - 11:30am EST
Meeting Info njmca.org/convention
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TRAINEE SPOTLIGHT
Constentin Dieme, PhD
Research Affiliate, New York State Department of Health
Constentin Dieme, PhD, is a Research Affiliate working with
Dr. Laura Kramer and Dr. Alexander Ciota at the Wadsworth
Center Arbovirus Laboratory at the New York State
Department of Health. Constentin was born in Senegal,
where he started his scientific career. He earned his Master
of Entomology degree from Cheikh Anta Diop University of
Dakar (UCAD) in 2010. After completing his degree, he
contributed to malaria vector control in Senegal. He earned
his PhD from AIX-Marseille University (France) in Infectious
Diseases in 2015. He was the first to demonstrate that
mosquitoes have the potential to transmit pathogenic
bacteria (Rickettsia felis).
During his postdoctoral work at the Institut Pasteur in Paris, France, he expanded his
experience in vector-pathogen interactions and the mosquito immune system.
Constentin is now working with NEVBD to assess the vector competence of local
mosquito populations for endemic and potentially invasive pathogens.

Constentin Describes his Work:
Motivation
for the
Project:

Mosquitoes become infected with and transmit a number of arboviruses
in the Northeast that circulate in mammals, including Cache Valley virus
(CVV) and Jamestown Canyon virus (JCV). Human cases of both CVV and
JCV have become more common in recent years. Many mosquito species
have been found to be infected with CVV and JCV, including the North
American common malaria mosquito (Anopheles quadrimaculatus) and
Asian tiger mosquito (Aedes albopictus). The role of each species and viral
genotypes in the transmission dynamics of these two viruses is not well
characterized.
Anopheles quadrimatculatus is a historically important vector of human
malaria parasites in the US. It is a native and abundant mosquito
species in the Northeast and primarily feed on mammals.
Aedes albopictus is a highly invasive species to the US and is now
established in the Northeast. This mosquito may be infected with a
number of arboviruses, including chikunguynya (CHIKV) and Zika virus
(ZIKV).
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What He Hopes
to Understand:

The aim of Constentin's work is to characterize the potential for An.
quadrimaculatus and Ae. albopictus to transmit different strains of
endemic and invasive arboviruses, including CVV, JCV, and Mayaro virus
(MAYV).

How He is
Doing the
Work:

Constentin and his team analyzed mosquito surveillance results and
full genome sequences of the CVV, JCV, and MAYV that have been
isolated from mammals and mosquitoes. Using mosquito populations
recently colonized in their lab, they conducted vector competence
assays to determine the potential of these mosquitoes to transmit
arboviruses.

Findings:

Constentin found An. quadrimaculatus mosquitoes are competent
vectors of CVV. Of the two lineages of CVV tested, these mosquitoes
are generally less infectious for CVV lineage 1. This difference in vector
competence might explain the apparent shift from CVV lineage 1 to
lineage 2 in mosquitoes observed in New York State since 2010. An.
quadrimaculatus mosquitoes are able to be infected with both JCV
clades, but did not shed viral particles in their saliva. This means they
are likely not competent vectors of this virus.
Ae. albopictus mosquitoes were able to transmit both JCV clades.
Furthermore, results demonstrate that both An. quadrimaculatus and
Ae. albopictus mosquito species are competent vectors of MAYV,
with Ae. albopictus being the more efficient vector.

CVV
JCV

MAYV

JCV
MAYV

Together, these data suggest both CVV and JCV have distinct transmission potential
in Anopheles mosquitoes. Establishment of Ae. albopictus in the Northeast could
increase the threat of JCV transmission in the region as well as the risk to human
health for invasive pathogens.

KEY
TERMS

Vector Competence: The ability of a vector to become infected with
and transmit a pathogen
Virus Strain & Clade: A strain is variation of a virus that results from
changes, or mutations, to the genetic code of the virus. This change
tends to affect how the virus interacts with its host. The term clade or
lineage is used for describing groups of similar viruses based on their
genetic sequences and evolutionary history.
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RESEARCH HIGHLIGHTS
NEVBD colleagues and researchers across our affiliated institutions have published
numerous peer-reviewed papers summarizing results of their applied research in
2020. Here, we provide a brief review of several articles within our core applied
research agenda areas.

Trapping & Surveillance
Petruff TA, McMillan JR, Shepard JJ, et al. 2020. Increased mosquito abundance
and species richness in Connecticut, United States 2001-2019. Sci Rep 10, 19287.
https://doi.org/10.1038/s41598-020-76231-x.

Mosquito abundance has increased by 60% in Connecticut over the past 20 years,
with many introductions of new mosquito species to the state.

Ticks were commonly found in areas where athletic fields meet woodlots, and the
causative agents of Lyme disease, anaplasmosis, babesiosis and Powassan disease
were all detected from Ixodes scapularis in various sites.
Read additional publications from this research area by visiting
neregionalvectorcenter.com/trapping-and-surveillance.

Predicting Human Risk of Infection
Bisanzio D, Fernandez MP, Martello E, et al. 2020. Current and future spatiotemporal
patterns of Lyme disease reporting in the Northeastern United States. JAMA Netw
Open 3(3):e200319. doi:10.1001/jamanetworkopen.2020.0319

This predictive model of the spatiotemporal expansion of Lyme disease in humans
across counties could enable counties and states to develop more specific Lyme
disease prevention and control plans with regular updates and expanded geography.

Access all NEVBD-supported applied research publications by visiting
neregionalvectorcenter.com/research

Yuan Q, Llanos-Soto SG, Gangloff-Kaufmann JL, et al. 2020. Active surveillance of
pathogens from ticks collected in New York State suburban parks and
schoolyards. Zoonoses Public Health 67(6):684-96. https://doi.org/10.1111/zph.12749
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Little EAH and Molaei G. 2020. Passive tick surveillance: Exploring spatiotemporal
associations of Borrelia burgdorferi (Spirochaetales: Spirochaetaceae), Babesia
microti (Piroplasmida: Babesiidae), and Anaplasma phagocytophilum (Rickettsiales:
Anaplasmataceae) infection in Ixodes scapularis (Acari: Ixodidae). Vector Borne
Zoonotic Dis 20(3):177-86. https://doi.org/10.1089/vbz.2019.2509

The likelihood that a tick was co-infected with two or more pathogens increased
with time in Connecticut. These findings have significant implications for clinical
diagnosis, course, severity, and treatment of human disease cases.

Access all NEVBD-supported applied research publications by visiting
neregionalvectorcenter.com/research

Read additional publications from this research area by visiting
neregionalvectorcenter.com/predicting-human-risk-of-infection.

Vector-Pathogen Interactions
Onyango MG, Bialosuknia SM, Payne AF, et al. 2020. Increased temperatures reduce
the vectorial capacity of Aedes mosquitoes for Zika virus. Emerg Microbes Infect
9(1):67-77. https://doi.org/10.1080/22221751.2019.1707125

Increased temperatures decreased the vectorial capacity for Aedes aegypti and
Aedes albopictus for Zika virus, with a larger effect measured for Aedes aegypti.
Warming temperatures could potentially decrease the overall vectorial capacity of
Aedes mosquitoes in the Americas.
Oliver J, Tan Y, Haight JD. 2020. Spatial and temporal expansions of Eastern equine
encephalitis virus and phylogenetic groups isolated from mosquitoes and
mammalian cases in New York State from 2013 to 2019. Emerg Microbes Infect
9(1):1638-50. https://doi.org/10.1080/22221751.2020.1774426

New York State has measured an annual presence of EEE virus in mosquitoes for
17 consecutive years in expanding geographic locations. Phylogenetic analyses
provide evidence for movement of virus groups between New York State and
Florida via migratory bird populations.
Read additional publications from this research area by visiting
neregionalvectorcenter.com/vector-pathogen-interactions.
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Biology, Behavior, and Winter Survival
Fikrig K, Peck S, Deckerman P, et al. 2020. Sugar feeding patterns of New York Aedes
albopictus mosquitoes are affected by saturation deficit, flowers, and host seeking.
PLoS Negl Trop Dis 14(10):e0008244 https://doi.org/10.1371/journal.pntd.0008244

Results provide the first evidence of Ae. albopictus sugar feeding behavior in the
Northeastern US and reveal relatively high rates of sugar feeding. Unexpectedly,
the team observed that host-seeking mosquitoes were more likely to be sugar fed
than resting mosquitoes.
Linske MA, Williams SC, Stafford KC, et al. 2020. Determining effects of winter weather
conditions on adult Amblyomma americanum (Acari: Ixodidae) survival in
Connecticut and Maine, USA. Insects 11(1):13 https://doi.org/10.3390/insects11010013

Read additional publications from this research area by visiting
neregionalvectorcenter.com/biology-behavior-winter-survival.

Chemical Control and Pesticide Resistance
Burtis JC, Poggi JD, McMillan JR, et al. 2020. NEVBD pesticide resistance monitoring
network: Establishing a centralized network to increase regional capacity for
pesticide resistance detection and monitoring. J Med Entomol tjaa236
https://doi.org/10.1093/jme/tjaa236

Mosquito control agencies in the Northeast use larvicides more frequently than
adulticides. Over 18,000 mosquitoes from six states were tested through the
submission system, detecting widespread low-level methoprene resistance in Cx.
pipiens mosquitoes. Resistance to pyrethroids was also detected in many locations
for both Cx. pipiens and Ae. albopictus.

Access all NEVBD-supported applied research publications by visiting
neregionalvectorcenter.com/research

Higher mean daily temperatures were associated with higher survival in both
locations, with 60% adults surviving in Connecticut and 22% surviving in Maine. The
southern Connecticut climate appears conducive to A. americanum survival, while
southern Maine remains too harsh for breeding population establishment.
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Mader EM, Ganser C, Geiger A, et al. 2020. A survey of tick surveillance and control
practices in the United States. J Med Entomol tjaa094
https://doi.org/10.1093/jme/tjaa094

Out of 140 survey respondents, less than half reported engaging in routine active
tick surveillance, two-thirds reported engaging in passive tick surveillance, and only
12% indicated directly supporting tick control. Tick surveillance and control
program expansion was impeded by inconsistent funding, guidance on best
practices, and institutional capacity to perform these functions.

Access all NEVBD-supported applied research publications by visiting
neregionalvectorcenter.com/research

Read additional publications from this research area by visiting
neregionalvectorcenter.com/chemical-control-resistance-monitoring.

Invasive Species: Asian Longhorned Tick
Bickerton M, McSorely K, Toledo A. 2020. A life stage-targeted acaricide application
approach for the control of Haemaphysalis longicornis. Ticks Tick-Borne Dis 12(1):101581
https://doi.org/10.1016/j.ttbdis.2020.101581

Multiple sequential treatments targeting all tick life stages provided 66 %, 97 %,
and >99 % control of adults, nymphs, and larvae, respectively, through the season
of H. longicornis activity.
Tufts DM, Goodman LB, Benedict MC, et al. 2020. Association of the invasive
Haemaphysalis longicornis tick with vertebrate hosts, other native tick vectors, and
tick-borne pathogens in New York City, USA. Int J Parasitol Parasites Wildl In press.
https://doi.org/10.1016/j.ijpara.2020.08.008

Raccoons, opossums, and white-tailed deer supported a large proportion of H.
longicornis. Host species were infected with a range of pathogens of human and
veterinary concern, though no host-derived engorged larvae were infected with
any pathogens. H. longicornis did not acquire pathogens through co-feeding with
native tick vectors.
Read additional publications from this research area by visiting
neregionalvectorcenter.com/research-asian-longhorned-tick.
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VECTOR VILLIAN BIOSKETCH
Eastern Tree Hole Mosquito
(Aedes triseriatus)
The Eastern tree hole mosquito, Aedes triseriatus, is a natural vector
and overwintering host of La Crosse virus (LACV). As its common
name suggest, this mosquito thrives in natural, water-filled tree
holes in deciduous forests in eastern and central North America,
including southern Canada. Populations can range as far south as
1,2
the Florida keys and west to central Texas.

What disease agents can Ae. triseriatus transmit?

Aedes triseriatus adult female
(Photo credit CDC / Gathany)

This species is the main vector of LACV in the United States. Females mosquitoes infected with this
virus can transmit it to their offspring. This eastern tree hole mosquito is a competent vector of
West Nile, Eastern equine encephalitis, and Jamestown Canyon viruses, as well as dengue and
yellow fever viruses under laboratory conditions. 1 - 4

Females lay eggs just above the water line in tree holes and
artificial containers (like tires or buckets) within or near
hardwood forests. The larvae of this mosquito feed on decaying
leaf matter and microorganisms that live in the tree hole or
1,5,7
container habitat.
Adults are daytime and evening feeders - attacking mammal
hosts like deer, chipmunks, squirrels, and occasionally humans,
2,4,6
birds, and reptiles. They are most abundant during the
summer months of July and August, but can still be active into
2,7
early fall.

Top: Range map for Ae. triseriatus (Photo
credit Fitzgerald &Livdahl); 8 Bottom left:
tree hole; Bottom right: CDC gravid trap

Surveillance and Prevention
Eastern tree hole mosquitoes are monitored with carbon dioxide-baited CDC light traps, New Jersey
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traps, CDC gravid traps, and ovitraps. You can avoid bites from Eastern tree hole mosquitoes by
limiting outdoor activity when these mosquitoes are most active or by applying an EPA-registered
insect repellent. Breeding sites for this mosquito are hard to find and control, but dumping out all
standing water in containers and filling tree holes around your property may help.
[1] Jenkins, D. & Carpenter S. (1946) Ecological Monographs, 16(1):31-47. https://doi.org/10.2307/1943573
[2] Leisnham, P. & Juliano, S.A. (2012) EcoHealth, 9(2):217-228. doi:10.1007/s10393-012-0773-7
[3] Freier, J.E., & Grimstad P.R. (1983) American Journal of Tropical Medicine and Hygiene, 32(6):1429-34. doi: 10.4269/ajtmh.1983.32.1429
[4] Walter Reed Biosystematics Unit (2020). Aedes triseriatus species page. http://wrbu.si.edu/vectorspecies/mosquitoes/triseriatus, accessed 1 Aug 2020.
[5] Craig Jr. , G.B. (1983) Progress in Clinical and Biological Research, 123:329-41. PMID: 6346339
[6] Yee, W.L. & Foster, W.A. (1992) Journal of Medical Entomology, 29(5):784-91. doi: 10.1093/jmedent/29.5.784
[7] Williams, D.D., MacKay, S.E., Verdonschot, R.C.M, & Tacchino, P.J.P. (2007) Journal of Vector Ecology, 32(2):328-35. doi: 10.3376/10811710(2007)32[328:nampot]2.0.co;2
[8] Fitzgerald, J. & Livdahl, T.P. (2018) Journal of Medical Entomology, 56(2):311-19. https://doi.org/10.1093/jme/tjy107
[9] Obenauer, P.J., Kaufman, P.E., & Kline, A.D.L. (2009) Journal of Medical Entomology, 46(6):1507-13. https://doi.org/10.1603/033.046.0639

Article written by Antonio Alvarado, Cornell University
Department of Entomology
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