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MEMORANDUM OF AGREEMENT



Memorandum of Agreement Relating to Survey of ticks and tick-borne pathogens of feral swine

This Memorandum of Agreement (MOA) is entered by and between the Board of Trustees of the University of Arkansas acting for and on behalf of the University of Arkansas Cooperative Extension Service (UACES) and the Arkansas Department of Health (ADH) for the purpose of Dr. Kelly Loftin, Extension Entomologist and Allen Szalanski, Professor, providing technical support to the ADH Zoonotic Section in conducting activities as proposed in the Tick-Non Lyme component of the epidemiology and laboratory capacity (ELC) grant. The overall objective of this survey is to identify the tick species and tick-borne pathogens associated with feral hogs in Arkansas.

The UACES administrator for this agreement will be:  Sam Boyster, Chief Operating Officer
University of Arkansas Cooperative Extension Services (501) 671-2014, sboyster@uaex.edu , 2301 S. University Ave., Little Rock, AR 72204-4940.

The ADH administrator for this agreement will be:  W. Steven Carter, CFO, 501-614-5326, Steve.Carter@arkansas.gov at same address listed above.

This MOA may be amended, if mutually agreed upon, to change the scope and terms of the MOA.  Such changes shall be included as a written amendment to the MOA and must be signed by both administrators.

The overall objective of this survey is to identify the tick species and tick-borne pathogens associated with feral hogs in Arkansas.  Results from this survey should provide a better understanding of the role of feral hogs in the prevalence, maintenance and transmission of major tick-borne pathogens occurring in Arkansas. 



Specific objectives:
1) Identify the tick species and life stage infesting feral hogs in specific locations in Arkansas
2) Identify the major tick-borne pathogen groups (Rickettsia, Francisella, Borrelia, Ehrlichia and Anaplasma) occurring in ticks attached to feral swine
3) Identify tick-borne pathogens occurring in feral hogs

Methods:

Collection sites:  Collection site locations will be dependent upon areas of Arkansas where Arkansas Game and Fish Commission (AGFC) officials conduct feral hog trapping programs.  The plan is to concentrate on the major ecoregions of the state.  Ticks and blood collections will be collected only from feral swine dispatched by AGFC or USDA personnel.   Appropriate personal protective measures such as rubber gloves, boots, disposable Tyvek coveralls and tick repellents will be used during the collection process.  Initial collection will begin this fall (between Oct – Dec) to verify sampling procedures and catch the peak occurrences of Ixodes scapularis.  Sampling should be concentrated based on seasonal tick occurrence.  Sampling could begin as early as March and extend through October.  Although hogs are trapped year around, the AGFC indicated that there is a lull in trapping during deer and turkey season.

Tick and blood collections:  Attached ticks will be collected from dispatched feral swine captured during AGFC trapping programs.  They trap between 4,000 and 5,000 feral hogs each year at locations scattered across the state.  Based on a few previous tick collections from feral hogs, it is anticipated that a minimum of 2,000 ticks will be collected per year.  Ticks will be removed using forceps and placed in vials containing 95% ethanol for future identification and analysis.  Blood will be collected from dispatched animals using blood collection tubes or FTA cards.  Appropriate personal protection measures will be following during the collection process.

Tick Identification:  “A Guide to the Ticks of Arkansas” (Lancaster 1973) and “Interactive Identification Key for the Hard Ticks (Ixodidae) of the Eastern U.S.” (Bischof - http://us-tick-key.klacto.net/) will be used to identify the ticks to species.  Ticks will be identified within a month of collection.

Pathogen screening:  Following identification to species, PCR screening will commence. Some lag time between identification and PCR screening will exist, but results from PCR analysis should occur within two to three months of collection.  DNA will be extracted from tick samples per Szalanski et al. (2004) and pathogen DNA will be preserved per Owens & Szalanski (2005).  DNA from swine blood samples will be extracted from FTA cards per Trout et al. (2012). Based on current knowledge of pathogens associated with specific tick species, we will use the pathogen screening protocol outlined below.  

	Tick species
	Pathogen group

	Amblyomma americanum
	Rickettsia, Ehrlichia, Francisella, Borrelia, Cytauxzoon felis

	Amblyomma maculatum
	Rickettsia

	Dermacentor variabilis
	Rickettsia, Francisella, Anaplasma

	Ixodes scapularis
	Anaplasma, Borrelia

	Host – Sus scrofa
	Rickettsia, Ehrlichia, Francisella, Borrelia, Anaplasma


 
Identification of pathogen DNA will be done using PCR, real-time PCR, and DNA sequencing analysis using PCR primers and protocols per (Trout Fryxell et al. 2012), (Gage et al. 1992), (Brown et al. 2010), (Lockhart et al. 1997) and (Kugeler et al. 2005).

Analysis/outcome:  Quarterly reports will be generated to update the number of hogs sampled, location, number, stage and species of ticks identified and results from pathogen screening.  Final report will be provided within 3 months of project end date and will include summarized data generated from quarterly reports.  Simple prevalence of each tick-borne pathogen will be calculated for each species and tick stage.  In addition, the prevalence of selected pathogens screened from dispatched feral hogs will be determined for each collection area.  Results of pathogen screening and tick identifications will provide for a better understanding of the role of feral swine in the prevalence, maintenance and transmission of major tick-borne pathogens in Arkansas.

It is understood that the total funding currently available to support these activities is $29,935.00 for the period, October 1, 2018 through June 30, 2019.  

	Surveillance of ticks and tick-borne pathogens of feral swine
	
	
	October 2018 to July 30, 2019

	
	
	
	

	
	
	
	Year 1

	Personnel
	
	
	

	
	Student salary
	$16,000

	
	Fringe - 5.84%
	     $935

	Supplies (supplies for OCR and supplies for PCR and DNA sequencing
	collection supplies
	$10,000

	
	
	
	

	Travel - mileage and Per diem)
	
	
	  $3,000

	
	
	
	

	Direct costs/year
	
	
	$29,935


To aid in planning, it is proposed that any funds not fully expended in the first year can be used as carryforward.

Payment will be made upon receipt of a valid invoice.  Reimbursement requirements:
•	Invoice should be submitted quarterly with amount, description and dates of service provided.
•	Eligible expenses must be for surveillance of ticks and tick-borne pathogens of feral swine.
•	Submit invoices and all required supporting documentation.
•	ADH reserves the right to withhold payment if satisfactory standards are not achieved.
•	Invoices should be sent to:
Arkansas Department of Health
Zoonotic Section
4815 West Markham St. Slot 62
Little Rock, AR  72205
•	The Catalog of Domestic Federal Assistance number is 93.323 for this project.
•	ADH will remit payments to:
University of Arkansas Cooperative Extension Services
ATTN:  Financial Services 
2301 South University Avenue
Little Rock, AR 72204
•	No employer-employee relationship is created by the agreement and the parties shall be considered independent contractors.  This agreement does not create a joint venture, partnership or agency relationship between the parties.  ADH acknowledges that UACES is only providing technical support services in this MOA.
•	This MOA can be terminated at any time by ADH or UACES, with 30 days notice.

The following parties agree to this Memorandum of Agreement:


_____________________   ______________________________  __________________ 	 	
              Signature	                  Printed Name & Title                                     Date


_____________________  _______________________________  __________________	 	
ADH Program Signature	   ADH Program’s Printed Name                        Date

_____________________  _______________________________  __________________ 	 	
ADH Center Signature	                ADH Center’s Printed Name                            Date


                                                              W. Steven Carter/CFO                 __________________	
ADH Finance Signature	    ADH Printed Name & Title	                            Date
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