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	Address: 1174 Snowy Range Rd
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	Name2: Hank Edwards
	Email2: hank.edwards@wyo.gov
	Phone2: 3077669936
	Address2: 1174 Snowy Range Rd
	City2: Laramie
	State2: WY
	Zip2: 82070
	Other Description: 
	Narrative: Historically there has been focus on specific bacterial pathogens during pneumonia outbreaks of bighorn sheep. This includes Mycoplasma ovipneumoniae, as well as those bacteria in the Pasteurellaceae Family (including Mannheimia haemolytica).  While this approach has been acceptable, it relies on the information that is already known.  And it is possible, that we are missing the true etiology of BHS pneumonia. When we look at a map of the pathogens detected across the herd units in Wyoming (see attached map), you can see that most herds have all pathogens present. So this makes us question as to whether we are missing a pathogen that has yet to be identified/characterized.  This project is addressing what population of bacteria (aka microbiome) is present in a nasal swab (from both healthy and diseased animals).  It is valuable, because it is looking at all bacteria present. Thus, when we compare the microbiome population between health and diseased animals, we may find common bacteria that is found only in the diseased sheep.  That would then direct us to be looking more closely at that specific bacteria and develop corresponding diagnostic tests for future use.  The microbiome data can also be compared between individuals within a herd unit, between herd units, and even between other species of wild sheep (and other ungulates). We are including samples (Dall Sheep and Caribou) from our Alaska collaborators to increase the richness of the study.  

Currently, we have collected 816 samples.
                The UW CO-OP (primarily Whiskey, Absaroka, Jackson): 454 
     WGFD Surveillance (Devil's canyon, Encampment, Laramie Pk): 105
                                                                                              Nebraska:  88
                                                                                Alaska Dall Sheep: 88
                                                                                     Alaska Caribou: 41
                                                                     Mortalities (NE and WY): 39

Approach:  The swab samples are currently being stored in the Sondgeroth Research Lab. The DNA from these samples will be extracted, and then sent to our collaborators for library prep and sequencing of the V3-V5 region. The sequencing depth will ensure that even bacteria present in very low numbers will be represented.  We anticipate DNA extractions to be completed by January, the library preps and sequencing by the end of February. Data analysis should be completed by April, and then a manuscript will be submitted in the summer of 2023.  

Preliminary Results: Our laboratory has performed a similar workflow as proposed above.  Paired nasal and tonsil samples were taken from 100 animals in different Wyoming herds. Figure 1 shows that the majority of bacteria (over 4000 genera) are found in both nasal and tonsil samples. However there are some genera of bacteria that are only found in the nasal samples (736), while others are only found in the tonsil samples (630).  In Figure 2, the abundance of bacterial genera in 100 nasal samples is shown. The Pasteurella genera is highlighted and makes up 3.8%.  The <1% column includes Mycoplasma and Bibersteinia, as well as over 200 others. Altogether, this figure shows that we have traditionally focused disease diagnostics on a subset of bacteria that are a small fraction of all bacteria present in nasal swabs.   
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	Title: Assessing nasal microbiome across Wyoming herd units
	Total Project: 59200
	County: [Albany]
	Nearest Town: 
	Miles/Acres: 
	Monitoring: We continue to partner with the WGFD Wildlife Health Lab.  As we gain more knowledge of the microbiome and how the composition changes during outbreaks, then this information will be provided to WGFD and other wildlife managers.
	Text14: This is part of a PhD student's project. The student is supported (tuition, fees, stipend) by a Riverbend Chair Endowment.  

Half of the sequencing costs are being absorbed by our Collaborator's, as they are using these samples to optimize their new work flow protocol. 

The amount that we are requesting ($19,200) will be put towards the following:
    Library Prep Kits, $2000 each x 3 = $6,000
    DNA Extraction Kit, $1600 ea x 2 = $3,200
    Sequencing Reagents, $10,000
	Text15: We are excited for this research opportunity. In the past, we have informally shared out results in a meeting with other UW researchers and the WGFD. We are happy to give oral presentations at Wyoming Wild Sheep Foundation meetings or the Wild Sheep and Goat meeting. In addition we would plan to publish the results in a peer-reviewed publication (example Journal of Wildlife Disease).  
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	Text18: Figure showing prelim data for microbiome samples from Wyoming bhs nasal swabs
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