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Tularemia:

History in
Montana

Francisella
tularensis and
Tularemia

Tularemia:

Forms and
Presentation

Acute Onset
Exposure to the outdoors

 Hiking, hunting, camping|
Agricultural Setting
Fever
Malaise
Cough (end stage)

Dr. Robert Cooley

Dr. Ralph Parker

Cooley and Parker connection through Massachusetts Agricultural College

1914 Cooley invites Parker to Montana to study flies and typhoid

1915 Parker obtains PhD and joins the Montana State Entomology Board

1918 Parker moves to the Bitterroot Valley to study RMSF

Works with Dr. Roscoe Spencer at Hygienic Lab at NIH to develop RMSF vaccine
Parker interest in ticks and Tularemia

1923 Parker and Dr. Edward Francis published first report the tularemia was a
vectored pathogen

1940 Parker publishes widespread contamination of Francisella in natural streams
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Features of Innate and Adaptive Immune Responses to Virulent

Francisella Evades and Suppress Innate Responses
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Features of Innate and Adaptive Immune Responses to Virulent Fr:

Live Vaccine Strain (LVS) Fails to Provide Durable Protection
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Changes in lipid metabolism are central and key features of initiation and
resolution of inflammatory responses
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Temporal Manipulation of Mitochondrial Function by Virulent
Francisella tularensis To Limit inflammation and Control Cell
Death
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Obesity and SARS-CoV-2 outcome in humans

Cohort Details

Cohort
Yale New Haven Hosiptal (3/18/20-5/9/2020)
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LM pattern of severe COVID-19 dependent on specific oxygenase enzymes
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COVID-19 comorbidities may drive disease severity through eicosanoid and
docosanoid lipid mediators independently of other markers of inflammation
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Obesityis a

metabolic

disorderand a ,‘
pandemic

problem

-13% adults in
2016.

650 million
adults

. Respiratory
e -~ infections

-41.9% in 2017 1= ]

-Medical cost:

$173 billion
dollars in 2019

hitps://wwiw.cdc.gov/obesity/data/adult htmi
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Generation of Diet Induced
Obese Mice
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How does obesity contribute to pulmonary infection
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Arc of inflammatory responses — a little is enough

Healthy alveolus Injured alveolus

Obese Mice Produce Less Pro-inflammatory Cytokines and Chemokines in
Response to Acute Pulmonary Bacterial Infection
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Increased survival associated with early production of COX products

(prostaglandins)

SchuS4

Schwarz B et al, J Immunol, 2022
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Early inhibition of Cox-2 reverses protective phenotype during SchuS4 and SARS-CoV-2 infection
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Early inhibition of Cox-2 in DIO mice increases bacterial load and reverses dampened cytokine

response
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Does the obesity advantage extend to other

bacterial infection?
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Bordetella pertussis:

Bordetella
pertussis

Gram (-) Coccobacillus Ciliated epithelia
Strictly aerobic cells

Pertussis toxin

Adenylate cyclase toxin

Tracheal toxin

‘.

Highly contagious.
Person to person.
Affect all age groups

e .
‘@ One of the Ieafilng
causes of vaccine-
preventable
deaths.

£ o

Life threatening in newborns
and young children

24 million cases

161000 death/year
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Monica Valtierra

Time after infection (days)

Heightened Resistance to B. pertussis Infections Correlates with Specific LM profiles
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Failure to remove cellular debris exacerbates inflammation
Healthy alveolus Injured alveolus
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Initiation of cell death is correlated with induction of inflammatory response
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Rate of efferocytosis is an indicator of level of cell death

Inflammation resolution Transition to necrotic cells
Return to hom eostasis Chronic inflammation

‘Adapted from Yurdagul A,et al Front Cardiovasc. Med. 2018, Zhao J, et alFront.CellDev. Biol, 2021,
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RW mice have greater up-regulation of efferocytosis markers after Ftt infection
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d eff is in RW compared to DIO mice after Ftt infection

Functional in vitro assay
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