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WELCOME	
	
This	is	the	16th	year	of	the	AMCB	Graduate	Research	Symposium	and	the	second	time	we	
have	met	at	the	Plantation	on	Crystal	River.	We	were	also	here	in	2009	when	the	hotel	had	
a	slightly	different	name.	This	is	also	one	of	the	largest	symposia	organized	by	the	AMCB.	
with	24	abstracts	 submitted.	 	The	setting	 is	a	wonderful	one,	 the	 scientific	presentations	
will	be	of	high	quality	and	on	diverse	topics,	and	we	are	pleased	to	have	Dr.	Chris	Geyer	as	
the	AMCB	Distinguished	Lecturer.		
	
We	would	 like	 to	 take	 this	 opportunity	 to	 reflect	 on	 all	 the	 people	who	make	 the	AMCB	
Research	Symposium	such	a	great	event,	including	the	faculty,	graduate	students,	and	other	
attendees.	We	 are	 fortunate	 to	 be	well	 supported	by	 the	College	 of	Agricultural	 and	Life	
Sciences,	 the	Florida	Agricultural	Experiment	Station,	 the	Office	of	Research,	and	 the	L.E.	
“Red”	Larson	Endowment.	The	AMCB	is	also	supported	by	Renee	Parks‐James	and	others.	
This	 year,	 Liz	 Jannaman	 did	 most	 of	 the	 organizational	 work	 needed	 to	 arrange	 the	
meeting.	 	 She	 worked	 closely	 with	 the	 hotel	 and	 restaurant	 to	 ensure	 that	 the	 meeting	
would	 be	 a	 good	 one.	 Thanks	 Liz!	 I	 also	want	 to	 thank	 Jim	Moss	 of	 the	 Dept.	 of	 Animal	
Sciences.	Jim	will	be	retiring	this	year	after	12	years	as	a	technician.		For	most	of	that	time,	
Jim	 played	 an	 important	 role	 in	 ensuring	 that	 the	 AMCB	Graduate	 Research	 Symposium	
would	be	 a	 success.	 	 Among	other	 things,	 he	was	 responsible	 for	many	 cookouts	 for	 the	
Friday	evening	meal.	 	 I	am	sure	 that	 those	of	us	who	attended	 those	cookouts	have	 fond	
memories	of	Jim’s	cooking	and	bonhomie.	Thanks	Jim!		
	
As	we	said	last	year,	the	AMCB	is	all	about	connections	–	and	it	 is	hoped	that	discussions	
during	 the	breaks	and	other	 informal	occasions	during	 the	 symposium	will	 lead	 to	 some	
new	insights	and	new	collaborations.			
	
On	behalf	of	all	the	faculty	of	the	AMCB,	welcome	to	the	16th	Annual	Research	Symposium	
of	the	AMCB.		Have	some	fun,	build	some	connections,	and	learn!			
	
Pete	Hansen,	Director	
John	Driver,	Co‐Director	
	

NOTE	ON	ACTIVITIES	AT	PLANTATION	ON	CRYSTAL	RIVER	
	
As	 guests	 of	 the	 facility,	 attendees	 have	 full	 access	 to	 all	 the	 amenities	 at	 the	 resort	
including		the	golf	course,	boating,	diving	etc.	A	guided	manatee	tour	is	scheduled	for	2:30	
PM	and	swimming	 tours	are	also	available.	Note	 that	advanced	booking	of	 tee	 times	and	
manatee	tours	is	recommended	as	the	resort	will	be	full	during	the	symposium.	

	
See	http://www.plantationoncrystalriver.com/	for	more	information.	
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2017	AMCB	DISTINGUISHED	LECTURER	
	

	
	

Christopher	Geyer,	PhD		
Brody	School	of	Medicine	at	East	Carolina	University 

 
Dr.	 Christopher	 Geyer	 is	 an	 associate	 professor	 in	 the	 Department	 of	 Anatomy	 &	 Cell	
Biology	 at	 the	 Brody	 School	 of	 Medicine	 at	 East	 Carolina	 University.	 His	 undergraduate	
work	was	completed	at	Virginia	Polytechnic	Institute	&	State	University,	where	he	obtained	
the	B.S.	degree	in	Biology	in	1995.		He	then	worked	for	two	small	biotechnology	companies	
(PPL	 Therapeutics	 and	 CropTech	 Biosciences).	 In	 2000,	 he	 left	 to	 pursue	 a	 Ph.D.	 at	 the	
University	 of	 Texas	 Health	 Science	 Center	 at	 San	 Antonio	 in	 the	 laboratory	 of	 Dr.	 John	
McCarrey.	 After	 graduating	 in	 2005,	 he	 joined	 Dr.	 E.	 Mitch	 Eddy’s	 laboratory	 as	 a	
postdoctoral	 fellow	at	the	National	Institute	of	Environmental	Health	Sciences	(NIEHS)	in	
Research	Triangle	Park,	NC.	He	joined	the	faculty	of	the	Brody	School	of	Medicine	at	East	
Carolina	University	in	2010	and	was	promoted	in	2017.		
	
His	laboratory	uses	mouse	spermatogenesis	as	a	model	system	to	investigate	mechanisms	
regulating	 cellular	 differentiation.	 Spermatogenesis	 begins	 in	 the	 neonatal	 mouse	 testis	
with	the	segregation	of	prospermatogonia	into	distinct	undifferentiated	and	differentiating	
populations.	A	proportion	of	undifferentiated	spermatogonia	retain	stem	cell	potential	(as	
spermatogonial	stem	cells,	or	SSCs),	and	the	remainder	becomes	progenitor	spermatogonia	
that	proliferate	and	differentiate	in	response	to	retinoic	acid	(RA).	Currently,	the	members	
of	his	laboratory	are	working	hard	to	answer	three	basic	questions	about	this	critical	cell	
fate	 decision.	 First,	 how	 do	 spermatogonia	 differentially	 respond	 to	 RA?	 Second,	 what	
molecular	pathways	does	RA	activate	to	direct	differentiation?	Third,	what	cellular	changes	
occur	during	differentiation	that	prepare	male	germ	cells	to	enter	meiosis?	The	answers	to	
these	 questions	 will	 provide	 foundational	 information	 about	 not	 only	 spermatogonial	
differentiation,	 but also about the processes that precede (stem cell self-renewal and progenitor 
proliferation) and follow (meiosis).  
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Kenneth	C.	Drury,	Department	of	Obstetrics	&	Gynecology	

Michael	J.	Fields,	Department	of	Animal	Sciences	

Daniel	C.	Sharp,	Department	of	Animal	Sciences	

William	W.	Thatcher,	Department	of	Animal	Sciences		
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CURRENT	AMCB	STUDENTS			
	
PhD	Students	
	
Mackenzie	J	Dickson	(Advisor:	Bromfield)	

Eliab	Estrada	Cortes	(Advisor:	Hansen)	

Zaira	Estrada	Reyes	(Advisor:	Mateescu)	

Weihong	Gu	(Advisor:	Driver)	

Ali	Husnain	(Advisor:	Santos)	

Mercedes	Kweh	(Advisor:		Nelson)	

Melany	D	Darling	Madrid	(Advisor:	Driver)	

Courtney	McCourt	(Advisor:	Hackmann)	

Paula	Cardoso	Molinari	(Advisor:	Bromfield)	
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MS	Students	
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Jason	Rizo	(Advisor:	Bromfield)	
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GRADUATES	OF	THE	AMCB,	2017		

Veronica	M	Negrón‐Pérez,	PhD	(Advisor:	PJ	Hansen)	
Currently	postdoctoral	scientist,	Virginia	Polytechnical	Institute	&	State	University	
 

Sofia	Ortega	Obando,	PhD	(Advisor:	PJ	Hansen)	
Currently	postdoctoral	scientist,	University	of	Missouri	
	
Chengcheng	Li,	PhD	(Advisor:	S.	Wohlgemuth)	
Currently,	postdoctoral	scientist,	University	of	Florida		
	
Michael	B.	Poindexter,	MS	(Advisor:	C.	Nelson)	
Currently	doctoral	student,	University	of	Florida	
	
Leticia	Del‐Penho	Sinedino	Pinheiro,	PhD	(Advisor:	J	Santos)	
Currently	postdoctoral	scientist,	Colorado	State	University		
	
Luiz	GB	Siqueira,	PhD	(Advisor:	PJ	Hansen)	
Currently,	scientist,	EMBRAPA	Gado	do	Leite,	Juiz	de	Fora,	MG,	Brazil		
	
Paula	Tribulo,	PhD	(Advisor:	PJ	Hansen)	
Currently,	postdoctoral	scientist,	University	of	Florida	 	
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HISTORY	OF	THE	AMCB	RESEARCH	SYMPOSIUM	
	

	
YEAR	 LOCATION	 DISTINGUISHED	LECTURER	
2003	 Whitney	Laboratory	

St.	Augustine,	Florida	
Randy	Prather	

University	of	Missouri	
2004	 Chinsegut	Hill	

Brooksville,	Florida	
John	Dobrinsky	

USDA‐ARS	Beltsville,	MD	
2005	 Chinsegut	Hill	

Brooksville,	Florida	
Doug	Stocco	

Texas	Tech	University	
2006	 Lake	Wauburg	

Gainesville,	Florida	
Ina	Dobrinski	

University	of	Pennsylvania	
2007	 Whitney	Laboratory	

St.	Augustine,	Florida	
Doug	Bannerman	

USDA‐ARS,	Beltsville,	MD	
2008	 Cedar	Cove	Beach	&	Yacht	Club	

Cedar	Key,	Florida	
Eckhard	Wolf	

LMU	Munich,	Germany	
2009	 Plantation	Golf	Resort	and	Spa	

Crystal	River,	Florida	
Dean	Betts	

University	of	Western	Ontario	
2010	 Whitney	Laboratory	

St.	Augustine,	Florida	
Marc‐Andre	Sirard	
Laval	University	

2011	 Steinhatchee	Landing	Resort	
Steinhatchee,	Florida		

Kimberly	Vonnahme	
North	Dakota	State	Univ.	

2012	 Holiday	Isle	Oceanfront	Resort	
St.	Augustine,	Florida	

Rocío	Rivera	
University	of	Missouri	

2013	 Harbor	Front	Hampton	Inn	
Fernandina	Beach,	Florida	

Martin	Sheldon	
Swansea	University	

2014	 Lakeside	Inn	
Mount	Dora,	Florida	

Cynthia	Baldwin	
University	of	Massachusetts	

2015	 Jekyll	Island	Club	Hotel,	Jekyll	
Island,	Georgia	

Pat	Lonergan	&	Trudee	Fair	
University	College	Dublin	

2016	 Chinsegut	Hill	Retreat,	
Brooksville,	Florida	

Shawn	Donkin	
Purdue	University	

2017	 Safety	Harbor	Resort	and	Spa,	
Safety	Harbor,	Florida	

Kieran	Meade	
Teagasc	

2018	 Plantation	on	Crystal	River,	
Crystal	River	Florida	

Christopher	Geyer	
East	Carolina	University	
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SCHEDULE	OF	EVENTS	
All	events	in	the	Palm	Room	unless	otherwise	noted	

	

FRIDAY,	APRIL	6		
	
1:05	PM	 Pete	Hansen	

	 Welcome,	introductory	comments	
	

Session	1:			Physiology	and	Rumen	Microbiology	of	the	Cow			
Mackenzie	Dickson	and	Eliab	Estrada‐Cortes,	Chairs	
	
1:15	PM	 Bethany	Dado‐Senn,	Animal	Sciences	

Unraveling	the	mammary	gland	transcriptome	during	involution	and	under	
heat	stress	

	
1:30	PM	 Achilles	Vieira‐Neto,	Animal	Sciences	

Effects	of	level	of	DCAD	and	duration	of	feeding	on	responses	to	glucose	
tolerance	test	(GTT)	and	insulin	challenge	(IC)	in	prepartum	dairy	cows	

	
1:45	PM	 Roney	Zimpel,	Animal	Sciences		

Effects	of	dietary	cation‐anion	difference	(DCAD)	on	acid‐base	status	and	dry	
matter	intake	(DMI)	in	dry	cows	
	

2:00	PM	 Ali	Husnain,	Animal	Sciences		
Meta‐analysis	of	the	effects	of	prepartum	dietary	protein	on	performance	of	
dairy	cows	

	
2:15	PM	 Courtney	McCourt,	Animal	Sciences		

Production	of	acetate	in	Selenomonas	ruminantium	HD4:	a	complex	picture	
	
2:30	PM	 					GROUP	PHOTO	AT	MAIN	ENTRANCE	 	
	
Session	2:			2018	AMCB	Distinguished	Lecturer	Presentation			
John	Bromfield,	Chair		
	
3:00	PM	 Christopher	Geyer	
	 Brody	School	of	Medicine	at	East	Carolina	University		

Defining	the	mechanisms	regulating	spermatogonial	differentiation	
	
4:00	PM	 BREAK	AND	CHECK	INTO	ROOMS	
	
Session	3:		Infectious	Disease,	Inflammation	and	Their	Consequences	
Guan	Yang	and	Ali	Husnain,	Chairs	

	
5:00	PM	 Mackenzie	Dickson,	Animal	Sciences		
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Lipopolysaccharide	reduces	estradiol	secretion	by	bovine	granulosa	cells	of	
small	and	medium	size	follicles		

	
5:15	PM	 Paula	Molinari,	Animal	Sciences		

The	effect	of	heat	stress	on	vaginal	bacterial	load	in	the	lactating	dairy	cow	
	

5:30	PM	 Peixin	Fan,	Emerging	Pathogens	Institute	and	Animal	Sciences		
Bovine	meconium	microbiota	varies	with	birthweight	and	influences	the	gut	
microbiota	establishment	during	the	early	stage	of	life	
	

5:45	PM	 Michael	Poindexter,	Animal	Sciences	
The	effect	of	intramammary	1,25‐dihydroxyvitamin	D3	on	experimental	
mastitis	

	
6:00	PM		 					Break	
	
7:00	PM	 					SOCIAL	and	DINNER,	CRACKER’S	BAR,	GRILL	AND	TIKI,	502	NW	6th	St.	
	 	 					Transportation	by	trolley	 		

	

SATURDAY,	APRIL	7	
	
7:00‐8:30	AM	 BREAKFAST,	Magnolia	Room	B	
	
Session	4:		Reproduction	and	Embryology	
Roney	Zimpel	and	Paula	Molinari,	Chairs	
	
8:45	AM	 	Laila	Ibrahim,	Animal	Sciences	

Seminal	plasma	modulates	expression	of	endometrial	factors	important	in	
early	pregnancy	success	

	
9:00	AM	 Jason	Rizo,	Animal	Sciences	

Effects	of	seminal	plasma	on	bovine	endometrial	epithelial	cell	viability	and	
inflammation	

	
9:15	AM	 Adriana	Zolini,	Animal	Sciences	

Knockdown	of	transcripts	for	prostate	androgen‐regulated	mucin‐like	
protein	1	(PARM1)	decreases	trophectoderm	formation	and	alters	gene	
expression	in	the	preimplantation	bovine	embryo	

	 	 	
9:30	AM	 Eliab	Estrada‐Cortes,	Animal	Sciences	

Modification	of	development	of	bovine	embryos	by	choline	
	
9:45	AM	 Fernanda	Cavallari	de	Castro,	Animal	Sciences	and	USP‐Pirassununga		

Melatonin	protects	bovine	oocytes	against	thermal	and	oxidative	stress	
during	in	vitro	maturation	
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10:00	AM	 Sena	Field,	Animal	Sciences	

Improving	serotonin	bioavailability	modulates	energy	metabolism	in	dairy	
calves	

	
10:15	AM	 BREAK	
	
Session	5:	Etiology	of	Disease			
Weihong	Gu	and	Melany	Madrid,	Chairs		
	
10:30	AM	 Qiu‐Xing	Jiang,	Microbiology	&	Cell	Science	

Lipid‐dependent	gating	of	Kv	channels	and	its	relation	to	neurological	
diseases	caused	by	lipid	metabolic	defects	
	

10:45	AM	 Cheng	Ye,	Animal	Sciences	
CD70	modulates	thymocyte	development	and	type	1	diabetes	in	NOD	mice	

	
11:00	AM	 Laura	Patterson	Rosa,	Animal	Sciences	

Chronic	idiopathic	anhidrosis	in	the	American	Quarter	Horse	‐	don't	sweat	
over	it	

	
11:15	AM	 Katelyn	Palermo,	Animal	Sciences	

Annotation	of	a	structural	polymorphism	in	the	LATH	gene	region	of	diverse	
equids	and	related	species	

	
11:30	AM	 Zaira	Estrada	Reyes,	Animal	Sciences		

Targeted	sequencing	approach	identifies	immune	loci	associated	to	
resistance	to	Haemonchus	contortus	in	sheep	and	goats	
	

11:45	AM	 BREAK	
	
Session	6:	NK	T	cells			
Zaira	Estrada	Reyes	and	Courtney	McCourt,	Chairs	
	
12:00	PM	 Guan	Yang,	Animal	Sciences		

Analysis	of	T	cell	antigen	receptor	expression	by	porcine	natural	killer	T	cells	
	

12:15	PM	 Weihong	Gu,	Animal	Sciences		
Identification	of	iNKT	cell	subsets	in	pigs	by	single‐cell	RNA	sequencing	
	

12:30	PM	 Darling	Melany	de	C.	Madrid,	Animal	Sciences		
Histological	and	immunohistochemical	characterization	of		influenza	
infection	in	pig	lungs	in	the	context	of	iNKT	cell	therapy	

	
12:45	PM	 Closing	(and	very	brief)	remarks,	Pete	Hansen	
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ABSTRACTS	
(Arranged	alphabetically	by	first	author)	

	
Melatonin protects bovine oocytes against thermal and oxidative stress during in vitro 
maturation 

F.C. Castro1,2, C.L.V. Leal2, Z. Roth3 and P.J. Hansen1 

Department of Animal Sciences1, University of Florida, Gainesville, Florida, USA; Department 
of Veterinary Medicine2, Faculty of Animal Science and Food Engineering - USP, Pirassununga, 
SP, Brazil; Department of Animal Sciences3, Hebrew University of Jerusalem, Rehovot, Israel 
 
Melatonin possesses antioxidant activity and has been reported to improve fertility in heat-
stressed cows. The aim was to evaluate whether melatonin protects oocytes during in vitro 
maturation from deleterious effects of elevated temperature (i.e., heat shock) and oxidative stress 
caused by the oxidizing agent menadione. Bovine cumulus-oocyte complexes (COC) were 
obtained from slaughterhouse ovaries and transferred to 6 well plates (25-30 COC/well) in 300µl 
maturation medium  1 µM melatonin and exposed to the following treatments: 38.5ºC, 41ºC, 
and 38.5ºC + 5 µM menadione. In experiment 1 (four replicates), COCs were matured in vitro 
for 3 h with 5 µM CellROX®, denuded of cumulus cells and analyzed by epifluorescence 
microscopy to quantify production of reactive oxygen species (ROS) using ImageJ analysis of 
pixel intensity. Intensity of ROS was higher (P=0.0577) for oocytes treated with 41˚C or 
menadione than for oocytes at 38.5˚C; melatonin reduced (P=0.0002) intensity.  Least-squares 
means  SEM for groups with and without melatonin were 560±294 and 711±294 for 38.5 , 
610±293 and 874±296 for 41.5 , and 629±290 and 966±291 units for menadione. Experiment 2 
involved the same treatments as experiment 1. COC were matured for 22 h, fertilized and the 
embryos cultured for 7.5 days at 38.5ºC, 5% CO2 and 5% O2. Oocyte cleavage and blastocyst 
formation (12 replicates) were recorded on Day 3 and 7.5 after fertilization, respectively. 
Cleavage rate was reduced (P=0.0001) for 41˚C and menadione as compared to 38.5  and 
increased (P=0.0041) by melatonin. Least-squares means  SEM for groups with or without 
melatonin were 68±3 and 66±3 for 38.5 , 60±3 and 52±3 for 41.5 , and 59±3 and 50±3% for 
menadione. There was no effect of treatment on percent of cleaved embryos that developed to 
the blastocyst stage, but this endpoint was increased by melatonin (P=0.0634; 28±3 vs 24±3%). 
The percent oocytes becoming blastocysts was reduced (P=0.0031) by 41˚C and menadione vs 
38.5˚C and increased (P=0.0086) by melatonin. Least-squares means  SEM for groups with and 
without melatonin were 20±3 and 18±3 for 38.5 , 17±2 and 11±2 for 41 , and 15±2 and 
12±2% for menadione. In conclusion, melatonin reduced ROS production of maturing oocytes 
and protected oocytes from deleterious effects of 41˚C and menadione. The fact that effects of 
heat shock on the oocyte was reduced by an antioxidant suggests that ROS are an important 
mechanism involved in heat-shock induced damage of the oocyte during maturation (Support: 
BARD US-4719-14; FAPESP 2015/20379-0 & 2017/04376-6).          
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Unraveling the mammary gland transcriptome during involution and under heat stress 

Bethany Dado-Senn1, Amy L. Skibiel1, Thiago F. Fabris1, Geoffrey E. Dahl1, Francisco 
Peñagaricano1,2, Jimena Laporta1* 

1 Department of Animal Sciences, University of Florida, Gainesville, FL, USA 
2 University of Florida Genetics Institute, University of Florida, Gainesville FL, USA 
 
The bovine dry period is a dynamic non-lactating phase where the mammary gland undergoes 
extensive tissue remodeling. Utilizing RNA-Sequencing, we characterized genes and pathways 
involved in this process and determined the impact of dry period heat stress. Mammary tissue 
was collected before and during the dry period (-3, 3, 7, 14, and 25 d relative to dry-off i.e. D0) 
from heat-stressed (HT, access to shade, n=6) or cooled (CL, access to shade, fans and soakers, 
n=6) pregnant Holstein cows. We identified 3,315 differentially expressed genes (DEGs) 
between late lactation and early involution (D3 vs. D-3), and 880 genes later in the involution 
process (D7 vs. D3) under a false-discovery rate ≤ 5%. Using this restriction there were no DEGs 
comparing D14 vs. D7 and D25 vs. D14 and only one gene when comparing HT vs. CL.  A less 
stringent statistical analysis (p ≤ 0.005 and log2 fold change ≥ |0.5|) revealed 10 and 24 DEGs 
during steady-state involution (D14 vs. D7) and redevelopment (D25 vs. D14) phases 
respectively and characterized 93 DEGs comparing HT vs. CL cows. Differentially expressed 
genes, pathways, and upstream regulators during early involution highlight the downregulation 
of functions such as anabolism and milk component synthesis, and upregulation of cell death, 
cytoskeleton degradation, and immune response. Environmental heat stress affected genes and 
upstream regulators involved in processes such as ductal branching, metabolism, cell death, 
immune function, and protection against tissue stress. Our research advances understanding of 
the mammary gland transcriptome during the dry period, particularly under heat stress insult. 
Individual genes, pathways, and upstream regulators highlighted in this study point towards 
potential targets for dry period manipulation and mitigation of the negative consequences of heat 
stress on mammary function.   
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Lipopolysaccharide reduces estradiol secretion by bovine granulosa cells of small and 
medium size follicles. 
 
Mackenzie J. Dickson and John J. Bromfield 

Department of Animal Sciences, University of Florida, Gainesville, FL, USA 

Estradiol production is integral to the success of a growing follicle. Perturbations to the follicular 
environment, including altered estradiol production can alter the oocyte’s fate. Uterine infections 
are common in post-partum dairy cows and influence the ovarian environment. The pathogen-
associated molecular pattern, lipopolysaccharide (LPS), accumulates in follicular fluid of cows 
with uterine infection and stimulates an innate immune response, altering the local environment. 
Granulosa cells isolated from large follicles decrease estradiol secretion and aromatase 
expression in response to LPS; however, the mechanism of LPS regulation of estradiol 
production is yet to be determined. Our objective was to elucidate the molecular pathways 
activated by LPS which result in reduced granulosa cell estradiol production. Bovine granulosa 
cells were isolated from small and medium sized follicles (< 8 mm in diameter) and cultured for 
36 h in growth medium containing serum. Culture medium was replenished with phenol-free 
medium, containing FSH, androstenedione and stripped serum. Cells were incubated with 10-
fold increasing doses of ultrapure LPS between 1 and 105 ng/ml for 24 h; n = 10 per 
concentration. Cultures were confirmed free of immune cells by PCR. Cell free supernatants and 
total RNA were collected and frozen before quantification by ELISA and qPCR. As expected, 
granulosa cells exposed to high doses of LPS increased expression of the inflammatory 
mediators IL6 and IL8 (P < 0.05). Exposure to 104 or 105 ng/ml of LPS reduced granulosa cell 
estradiol secretion relative to control (29.8 and 47.7%, respectively; P < 0.01). However, 
exposure of granulosa cell to LPS did not alter CYP19A1, FSHR, LHCGR, ESR1, HDAC1 or 
HDAC10 gene expression (P > 0.05). Under these culture conditions, LPS effected estradiol 
secretion at high doses, while expression of selected estradiol regulators were unaffected in 
bovine granulosa cells from small or medium sized follicles. These data suggest LPS does 
impact steroidogenesis in the growing follicle, yet the mechanism is still ambiguous. Further 
work investigating other upstream regulators of estradiol production is still needed. Supported by 
the Eunice Kennedy Shriver NICHD R01HD084316. 
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Modification of development of bovine embryos by choline  
 
Eliab Estrada-Cortes, Charles R. Staples, and Peter J. Hansen 
 
Department of Animal Sciences, University of Florida, Gainesville, Florida, USA.  
 
Choline is a precursor of membrane phospholipids and betaine, a methyl donor for DNA 
methylation. In dairy cows, supplementation with rumen-protected choline (RPC) improved 
postpartum reproductive performance. The objective was to determine whether addition of 
choline to culture medium improves development of in vitro-produced embryos and alters 
blastocyst gene expression. In Experiment 1 (n=5 replicates), putative zygotes (PZ) produced in 
vitro were incubated in BBH7 culture medium with 0.0, 1.3, 1.8 or 6.37 mM choline chloride 
(ChCl). All treatments were isotonic. Concentrations of ChCl approximated total choline in 
plasma of cows at weeks 1 (1.30 non-RPC and 1.80 RPC cows) and 10 postpartum (6.37 non-
RPC cows). Pools of 10 embryos (n=5 replicates) were used to analyze expression of 91 genes 
by qPCR. Percent oocytes that cleaved was 73.3±3.7, 75.1±3.6, 77.3±3.4 and 68.5±4.0% 
(P=0.03), percent oocytes becoming blastocysts was 34.6±3.3, 33.7±3.4, 35.3±3.4 and 
27.1±3.0% (P=0.03) and percent cleaved embryos becoming blastocysts was 47.5±3.2, 45.1±3.3, 
45.9±3.2 and 39.6±3.2% (P>0.1) for 0.0, 1.3, 1.8 and 6.37 mM ChCl, respectively. Transcripts 
for 5 genes (ASGR1, CCR2, FGF4, MST1 and NANOG) were increased by 1.3 mM ChCl and 
two genes (GNAT2 and TCF23) by 6.37 mM ChCl (P<0.05). For Experiment 2 (n=7), PZ were 
incubated in one of two media (SOF-BE2 or BBH7) with 0.0 or 1.3 mM ChCl. Effect of 
treatment and the interaction were not significant. For Experiment 3 (n=8), PZ were treated with 
vehicle, 1.3 mM phosphatidylcholine (PC) or 4.0 µM ChCl (concentration in blood of early 
postpartum cows). Percent oocytes that cleaved was 70.4±2.3, 68.7±2.3, and 74.5±2.2 (P=0.079), 
percent oocytes becoming blastocysts was 27.6±3.3, 19.2±2.7 and, 30.2±3.5% (P= 0.0005) and 
percent cleaved embryos becoming blastocysts was 39.3±4.1, 28.2±3.5 and 40.7±4.1% 
(P=0.014) for vehicle, PC and ChCl, respectively. In summary, addition of ChCl at 6.37 mM 
reduced cleavage and addition of PC at 1.3 mM reduced cleavage and subsequent embryonic 
development. ChCl altered expression of specific genes. (Support: Larson Endowment).              
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Targeted sequencing approach identifies immune loci associated to resistance to 
Haemonchus contortus in sheep and goats  

 
Zaira Magdalena Estrada Reyes*, Yoko Tsukahara *, Arthur L. Goetsch#, Terry A. Gipson#, 
Zaisen Wang#, Tilahun Sahlu#, Ryszard Puchala#, Steve Zeng#, Joel Leal Gutierrez*, and 
Raluca Mateescu* 
 
*Department of Animal Sciences, University of Florida, Gainesville, FL 
#American Institute for Goat Research, Langston University, Langston, OK 
 
The aim of this study was to identify single nucleotide polymorphisms (SNPs) associated to 
internal parasite resistance in sheep and goats exposed to H. contortus, using a targeted 
sequencing approach. Three different breeds of sheep (St. Croix, Katahdin and Dorper) and goats 
(Spanish, Boer and Kiko) were used in this study. Dewormed male animals were infected with 
10,000 L3 H. contortus larvae. Average daily gain (ADG), fecal egg count (FEC) and package 
cell volume (PCV) were measured in all animals. The level of IgA, IgM and IgG was measured 
from serum samples at 21 days post-infection. Targeted sequencing panel included 100 candidate 
genes for the immune response against H. contortus. SNPs were discarded if call rate < 95% and 
minor allele frequency ≤0.01. A mixed model was used to analyze the response variables and 
included the identity by state matrix. Year wasincluded as fixed effect. Bonferroni correction 
was used to control for multiple testing. Thirty two SNPs on chromosomes 1, 2, 5, 11, 12, 16, 17, 
19, 24 and X were significant for different traits. For ADG and IgM, significant SNPs were 
located within IL12RB2 and IL4R genes. For IgA and PCV, one peak common peak was 
significant to both traits  in exon 2 of CD86 gene. For IgG and IgM, significant regions were 
observed on IL5RA. Significant regions for FEC and PCV were identified in theNFIL3 gene. 
These results suggest that chromosomal regions related to cytokine receptors and membrane 
proteins expressed by antigen presenting cells, play an important role in the expression of 
resistant phenotypes. In conclusion, potential immune like loci could be used as DNA markers 
for internal parasite resistance in sheep and goats exposed to H. contortus. 
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Bovine meconium microbiota varies with birthweight and influences the gut microbiota 
establishment during the early stage of life 
 
Peixin Fan1, 2, Corwin D. Nelson2, J. Danny Driver2, Mauricio A. Elzo2, and Kwangcheol Casey Jeong1, 2* 

 

1Emerging Pathogens Institute and 2Department of Animal Sciences, University of Florida 
 
The sterile womb dogma has been challenged during last decade with the detection of 
commensal bacteria in the fetal environment. However, it is largely unclear about the roles of 
early established microbiota on fetal development and establishment of gut microbiota after 
birth. In this study, we analyzed the association between the meconium microbiota and 
birthweight, and further investigated the influence of meconium microbiota on the development 
of microbiota in preweaning calves. 16S rRNA genes were amplified from 182 meconium 
samples out of 268 calves. The 182 newborn calves were divided into 3 different groups (low, 
medium, and high) based on birthweight. Meconium of the low birthweight calves tended to 
have higher microbial richness (P = 0.076) compared to the medium and high birthweight calves, 
including pathogenic bacteria such as Pseudomonas, Legionella, and Actinobacillus. The relative 
abundance of Bacillus (P = 0.039) was higher in the low birthweight calves. Moreover, the 
meconium microbiota of the low birthweight calves contained more genes involved in the amino 
acid metabolism and xenobiotics biodegradation. However, the high birthweight calves 
contained more microbial genes involved in the fructose/mannose and glycerolipid metabolisms 
as well as the secondary bile acid biosynthesis pathways (P < 0.05). During the preweaning 
stage, calves born with low birthweight grew slowly (P < 0.001), and their gut microbiota 
structure showed different patterns compared to the high birthweight prewaning calves (P = 
0.013). Bacillus still remained at the high level in the gut microbiota of the low-birthweight 
preweaning calves, while the fructose/mannose pathway was kept enriched in the high 
birthweight preweaning calves (P < 0.05). In conclusion, microbes may colonize the fetus, 
influence the fetal development and further affect on the establishment of the gut microbiota 
during the early stage of life. 
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Improving serotonin bioavailability modulates energy metabolism in dairy calves 
 
Field S.L., M.G. Marrero- Pérez, A.L. Skibiel, B. Dado-Senn, D.R. Silva and J. Laporta  
 
Department of Animal Sciences, University of Florida, Gainesville, 32611 

 
Serotonin (5-HT) is a monoamine that has been shown to play a role in the regulation of energy 
through the modulation of glucose, insulin and lipid metabolism in in vitro and in vivo models 
(e.g. humans and rodents). Here, we examined whether manipulating 5-HT pathway by 
administering Fluoxetine (FLX, a 5-HT reuptake inhibitor) or 5 hydroxy-L-tryptophan (5-HTP, 
a 5-HT precursor), would impact energy metabolism in pre-weaned dairy calves with the goal of 
improving overall animal energetics and performance. Bull Holstein calves (212d old) were fed 
milk replacer (8 L/d) with saline (CON, 8 mL/d n=8), FLX (40 mg/d, n=8) or 5-HTP (90 mg/d, 
n=8) for 10 consecutive d in a complete randomized block design. Blood samples were collected 
before (d-1), during treatment (d1-10) and after treatment withdrawal (d2, 3, 4, 6, 12) to measure 
glucose, insulin and non-esterified fatty acids concentrations. Two subset of calves (n=4/group) 
were euthanized on d10 or d23 (after 12d of withdrawal). Liver, pancreas and adipose tissue 
were harvested to measure gene expression of 5-HT receptor 2 (5-HTR2A, B, C), 5-HT 
transporter (SERT), tryptophan hydroxylase (TPH1), glucose transporters and gluconeogenic 
enzymes, insulin receptor and fatty acid related enzymes by real-time PCR. Data were analyzed 
using mixed models in SAS. Herein we report glucose concentrations and hepatic expression 
profile of 5-HTR. Calves fed FLX and 5-HTP have higher circulating glucose compared to CON 
(110 and 105.5 vs 963.8 mg/dl, respectively; P<0.001). On d10, TPH1 tended to be 
downregulated in 5-HTP treatment (P<0.10) and SERT was downregulated in both treatments 
compared to CON (P<0.01). On d23, SERT and TPH1 were not different among treatments. On 
d10, 5-HTR-2A was and 2B tended to be upregulated in the 5-HTP treatment (P<0.09) while 2C 
was downregulated in the FLX treatment compared to CON (P<0.02). On d23, 5-HTR-2A and 
2C were not expressed and 2B was not different among treatments. Feeding FLX and 5-HTP 
increased circulating glucose and altered hepatic expression of serotonin receptors and in the 
liver of dairy calves. 
  



18	
	

Identification of iNKT cell subsets in pigs by single-cell RNA sequencing 
 

Weihong Gu and John P. Driver 
 

Department of Animal Science, University of Florida, Gainesville, FL, 32611 
 

CD1d-restricted invariant natural killer T (iNKT) cells are a distinct subset of T lymphocytes that 
form a bridge between the innate and adaptive immune systems. In our previous studies, we 
found that activated iNKT cells play an important role in swine influenza immunity. We also 
found that pigs have similar iNKT cell frequency and tissue localization compared with humans. 
Human and mouse iNKT cells can be subdivided into NKT1, NKT2 and NKT17 cell subsets 
based on the same cytokines and transcription factors that T helper (TH)1, TH2 and TH17 
subsets of CD4 T cells respectively express. Different subsets of iNKT cells produce distinct 
cytokines and then play diverse roles in immune responses. Currently, little is known about 
iNKT cell subsets in pigs. Because few anti-swine antibodies for cell-surface markers are 
available, it is difficult to identify porcine iNKT cell subsets by flow cytometry. Single-cell RNA 
sequencing is a powerful tool to distinguish rare immune cell subsets and dynamic cellular 
changes at both the transcriptomic level and epigenomic level. This technology is broadly used 
for stem cell differentiation, organ development, immune cell diversity, neurobiology and tumor 
biology. Here, we propose to use single-cell RNA sequencing to identify iNKT cell subsets 
resident in different tissues, to analyze differentially expressed genes in different subsets, find 
target genes related to function, and explore the pathway of differentiation. The expected results 
will help establish whether porcine iNKT cells resemble iNKT cells in other species and provide 
a better understanding of how to therapeutically target iNKT cells in pigs. 
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Meta-analysis of the effects of prepartum dietary protein on performance of dairy cows 

A. Husnain, A. Vieira-Neto, and J.E.P. Santos 

Department of Animal Sciences, University of Florida, Gainesville FL 32611 
 

The objectives were to use meta-analytic methods to determine the effects of changes in dietary 
content or degradability of protein fed prepartum on productive performance of dairy cows. 
Defining responses to dietary crude protein (CP) fed prepartum allows us to estimate the needs 
for protein in diets and supply of metabolizable amino acids during the last weeks of gestation. 
The hypothesis was that the response to dietary CP content of prepartum diets would differ 
between nulliparous (pregnant, lactation 0 prepartum) and parous cows (pregnant, lactation > 0 
prepartum), and yields of milk and milk components would be maximized at a greater dietary CP 
in nulliparous than parous cows. The differences in response to prepartum protein needs were 
expected because of the smaller dry matter intake (DMI) in nulliparous than parous cows and the 
needs for extra amounts of metabolizable amino acids for growth in nulliparous cows. The 
literature was systematically reviewed searching randomized experiments with transition dairy 
cows in which the prepartum dietary content or degradability of protein was manipulated. 
Twenty-four experiments including 114 treatment means and 1,685 cows were included in the 
meta-analysis. Of those, 7 experiments with 25 treatment means reported responses for 494 
nulliparous cows. Data collected included the ingredient composition of prepartum diets with 
respective chemical analyses reported, parity group prepartum, days on prepartum treatment, 
days of measurement postpartum, and means and respective measure of variance for DMI, body 
weight, body condition, and yields of milk and milk components. Random effects meta-analyses 
were conducted weighting by the inverse of SEM squared to account for the precision of each 
experiment. Models include the effects of dietary CP content, net energy of lactation content of 
the diet, parity group prepartum, and covariates that showed significance in univariable analysis. 
Final models were selected based on parsimony, biological relevance, and model fit. In addition, 
the classic approach to meta-analysis was also used to determine the effect of increasing dietary 
CP prepartum or supply of rumen-undegraded protein on productive responses in dairy cows. 
The mean (SD) and median concentrations of CP fed to cows prepartum were 14.3 ± 2.1 and 
14.4% (8.9 to 20.9%) and the intake of CP prepartum were 1,752 ± 426 and 1,776 g/d (745 to 
2,482 g/d). Intake of DM prepartum responded quadratically (P = 0.03) to dietary protein and 
was maximized at approximately 14% CP resulting in 11.1 and 12.8 kg/d for nulliparous and 
parous cows, respectively. An interaction (P = 0.05) between parity and the quadratic effect of 
prepartum CP content was observed for DMI postpartum. In nulliparous, increasing the content 
of CP in prepartum diets resulted in a quadratic increase in DMI postpartum reaching a peak 
when prepartum CP was 14%, whereas for parous cows increasing the prepartum dietary CP did 
not influence DMI postpartum. Prepartum dietary CP content did not affect (P = 0.12) milk yield 
postpartum that averaged 29.6 ± 0.9 and 39.3 ± 0.7 kg/d in nulliparous and parous cows, 
respectively. Yield of 3.5% fat-corrected milk was not affected (P = 0.69) by prepartum dietary 
CP. Fat yield was influenced (P < 0.01) by the quadratic effect of dietary protein prepartum and 
it was maximized at 1.12 and 1.43 kg/d in nulliparous and parous cows, respectively, when 
prepartum protein was 14% of the diet dry matter. Protein yield was unaffected (P = 0.31) by 
prepartum dietary CP, and it averaged 0.92 ± 0.03 and 1.20 ± 0.02 kg/d in nulliparous and parous 
cows. Although some responses were unaffected by dietary CP content, prepartum cows seems 
to respond to dietary CP up to 14% of the diet DM. 
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Seminal plasma modulates expression of endometrial factors important in early pregnancy 
success 

Laila A. Ibrahim1, Matthew D. Utt2 and John J. Bromfield1 
 

1 Department of Animal Sciences, University of Florida, Gainesville FL 32611 
2 Select Sires, Plain City OH 43064. 
 
Are seminal plasma (SP) and the female reproductive tract friends or foes? Seminal plasma has 
conventionally been viewed as a transport and survival medium for mammalian sperm; however, 
its role is now proposed to extend beyond this process to target female tissues. Studies in rodents, 
swine, equine and humans show that SP induces molecular and cellular changes within the 
endometrium or cervix following insemination. Seminal plasma cytokines and growth factors 
that bind to cognate receptors on epithelial cells of the female reproductive tract result in 
production of embryokines and leukocyte-mediated events at the maternal-fetal interface. 
Potential SP induced alterations to the maternal environment have been hypothesized to facilitate 
endometrial receptivity for embryo implantation, modulation of maternal immunity toward the 
conceptus and potentially improve pregnancy success. In the human and rodent, SP derived 
transforming growth factor beta (TGFβ) is one of the active molecules within the ejaculate to 
facilitate these maternal tract changes. It is unknown if a similar communication network exists 
in the bovine to modulate the uterine environment following insemination. Evaluation of the 
endometrium following SP exposure in the bovine provides us novel information on the 
endometrial environment, which is potentially lacking after the utilization of artificial 
insemination in the cow. We hypothesize that exposure of endometrial tissue to SP could 
modulate the expression of factors important in early pregnancy success. Here, responsiveness of 
bovine endometrial explants, semi-purified endometrial epithelial or stromal cells to semen 
components was evaluated. We observed an effect of SP exposure on endometrial explant 
expression of CSF2, IL6, IL17A1, TGFB1, IFNE, PTGS, and PGFS. Expression of endometrial 
CSF2, PTGS, PGFS, IL6 and IFNE were increased following exposure to SP. Exposure of 
endometrial explants to SP decreased expression of both IL17A and TGFB1 compared to vehicle 
treated controls. Furthermore, expression of endometrial epithelial CSF2, IL8, TGFB1, PTGS 
and PGFS were all increased after SP exposure, while endometrial stromal cells increased 
expression of CSF2, IL6, IL8, IL17A1, TGFB1, PTGS and PGFS following SP exposure. 
Interestingly, exposure of endometrial epithelial cells to semen cell pellet also resulted in 
increased expression of CSF2, IL6, IL8, IL17A1, TGFB1, IFNE, PTGS, PGFS and OXTR 
expression. As TGFβ has been demonstrated as the active component of SP in other species to 
induce these observable changes, we quantified SP TGFβ content in bulls. Evaluated bull SP 
contains an average of 7.11 ± 1.55 ng/ml of total TGFβ-1, and 6.07 ± 1.16 ng/ml of total TGFβ-
2, the majority of both isoforms exists in the inactive form. Collectively, our data suggest that 
bull SP contains molecules which may be responsible for inducing changes to the endometrial 
environment. Endometrial changes induced by SP may help to improve reproductive outcomes in 
the cow by promoting embryo development, implantation and maternal immune modulation.  
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Identification of VDR binding sites in the bovine CYP24A1 gene 
 
Mercedes F. Kweh and Corwin D. Nelson 
 
Department of Animal Sciences, University of Florida, Gainesville    
 
Although the primary role of vitamin D has principally been attributed to the regulation of 
calcium and phosphorus in skeletal homeostasis, new roles have become evident.  The hormonal 
ligand 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) mediates its biological activity via interaction 
with the vitamin D receptor-retinoid X receptor (VDR-RXR) complex.  Once activated, the 
VDR-RXR trans-locates to the nucleus where it recruits coregulatory complexes and exerts 
transcriptional regulation by binding vitamin D response elements (VDREs) on the regulatory 
sequences of gene promoters.  We have previously shown that vitamin D regulation is mediated 
through crosstalk between 1,25(OH)2D3, interleukin-4 (IL4) and interferon-γ (IFN-γ) pathways.  
We observed that the IFN- and IL4 signaling pathways can influence the control of vitamin D 
regulated genes by antagonizing 1,25(OH)2D3-regulated CYP24A1 expression, the gene encoding 
the vitamin D catabolic enzyme, yet the exact mechanism by which this is controlled in cattle is 
unclear and its understanding will provide insight on how vitamin D works to improve health.  In 
order to shed further light on the regulatory role of vitamin D we investigated the effects of the 
protein synthesis inhibitor, cycloheximide (CHX) on vitamin D-mediated gene expression in 
bovine monocytes.  Surprisingly, there was a >3000 fold increase in expression of CYP24A1 
with treatment of both 1,25(OH)2D3 and CHX when compared to 1,25(OH)2D3 alone, suggesting 
there are necessary coregulatory factors influencing expression.  In addition, the region of the on 
bovine chromosome 13 that containing this gene also has CpG islands, suggesting that 
epigenetics can contribute to vitamin D-mediated induction of this gene in cattle.  We previously 
evaluated the effects of 5-aza-2'-deoxycytidine (5-Aza) and Trichostatin A (TSA), inhibitors of 
DNA methylation and histone de-acetylation, respectively, on 1,25(OH)2D3-induced expression 
of CYP24A1 and saw increased expression with both inhibitors after the addition of 
1,25(OH)2D3, suggesting 1,25(OH)2D3-induced expression of this gene is controlled by 
epigenetic modifications on its promoter.  Our goal is to identify the mechanism by which the 
non-classical vitamin D pathway exerts its regulatory role.  We hypothesize that 1,25(OH)2D3 
can directly regulate expression of the CYP24A1 gene via VDR binding of VDREs near the 
CYP24A1 regulatory region.  In order to assess whether CYP24A1 is being directly influenced by 
VDR binding, ChIP-qPCR was used to pull down sequences within the CYP24A1 promoter 
where VDR is most likely to interact.   The immunoprecipitation protocol was performed using 
an antibody to VDR, a positive control antibody for RNA polymerase II and a negative control 
antibody for non-immune IgG.  Real-time qPCR was performed to amplify immunoprecipitated 
material and Ct values were normalized to the input sample.  We are currently optimizing these 
conditions, and in the future, we plan to determine if co-stimulation with IFN- and IL4 enhance 
or hinder the interactions between the VDR complex and the CYP24A1 promoter. 
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Histological and immunohistochemical characterization of  influenza infection in pig lungs 
in the context of iNKT cell therapy 
 
Darling Melany de C. Madrid1, Bianca L. Artiaga1, Guan Yang1, Ann D. Fu2 and John P. Driver1 
 
1Department of Animal Sciences, University of Florida, Gainesville; 2Department of Pathology, 
Immunology and Laboratory Medicine, University of Florida, Gainesville 
 
Influenza A virus (IAV) in swine is a global concern, both because this pathogen has the 
potential to cause zoonotic pandemics and for its economic impact on the swine industry. IAV 
can cause acute respiratory disease that may lead to lesions in the upper and lower respiratory 
tract. The activation of invariant natural killer T cells (iNKT), which express a semi-variant T 
cell receptor (TCR), has been correlated with improved disease outcome in IAV-infected mice. 
Our previous studies have shown that glycosphingolipid antigens such as alpha-
galactosylceramide (⍺GalCer) may be used to therapeutically activate iNKT cells in swine. Thus, 

we hypothesized that IAV-infected pigs treated with ⍺GalCer would develop protective innate 
and adaptive immune responses that limit viral replication and lung pathology.  To test this, a 
study was performed where newly weaned pigs were divided in three groups: mock infected and 
mock treated (Mock/Mock); infected with pandemic H1N1 (pH1N1) A/California/04/2009 
(CA04) virus and mock treated (Mock/CA04); infected with CA04 virus and treated with an 
intranasal injection of ⍺GalCer (⍺GalCer/CA04). After seven days, pigs were euthanized and 
samples of their cranial, medial and caudal lung were collected and respectively fresh-frozen and 
fixed for immunohistochemistry and histology. Here we report our initial findings about the 
subsets and distribution of airway lymphocytes and myeloid cells in pigs from the different 
treatment groups as well as lung pathology. Our findings are expected to provide a better 
understanding of how iNKT cell-mediated immune responses inhibit influenza infection, which 
will help to establish the safety of iNKT cell therapy for pigs and humans.    
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Production of acetate in Selenomonas ruminantium HD4: a complex picture 
 
C. McCourt, J. Tao, G. Lopez, and T. Hackmann  
 
Department of Animal Sciences, University of Florida, Gainesville  
 
Bacteria have a symbiotic relationship with the ruminant, in that they break down feed and 
ferment it to products which nourish the host. The products formed by uncultured bacteria are 
not known, but they can be predicted from pathways encoded by their genomes. However, this 
prediction only included the classic pathways and their respective enzyme, which in 44% of 
bacteria do not explain their fermentation products. Our objective is to validate an alternative 
fermentation pathway in Selenomonas ruminantium HD4. S. ruminantum HD4, a strain typically 
utilizing sugars and lactate, is observed to produce acetate, yet we would not predict it to produce 
acetate. A genomic analysis, which incorporated both prokaryote and eukaryote pathways, 
revealed that S. ruminantium HD4 encodes an atypical pathway for acetate production. Of 
interest is the final conversion of acetyl-CoA to acetate, the typical pathway involves two 
stepwise enzymatic reactions with acetyl-phosphate as an intermediate, and end products of; 
acetate, CoA, and ATP. Whereas in the atypical pathway we are proposing, succinyl-CoA is 
generated as an intermediate by two coupled enzymatic reactions, with end products of; acetate, 
CoA, and ATP. We found S. ruminantum HD4 forms acetate from lactate with a maximum 
velocity (Vmax) of 194.0 (+25.61 SEM) μmol mg protein-1 h-1 and Michaelis constant (Km) of 2.1 
(+0.8 SEM) mmol (n = 2 experiments). By including this atypical pathway and its respective 
enzymes into current genomic analysis we hope that to gain stronger predictive ability of product 
formation.  
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The effect of heat stress on vaginal bacterial load in the lactating dairy cow 

Paula Molinari and John J. Bromfield 

Department of Animal Sciences, University of Florida, Gainesville FL 32611 

Bacterial contamination of the uterus in postpartum dairy cows is ubiquitous. Approximately 30-
40% of cows progress to develop uterine infection in the postpartum period. Uterine infections 
are a major cause of economic loss in the dairy industry due to lost milk production and 
reproductive insufficiency. Pathogenic bacteria in the uterus cause inflammation, tissue damage, 
slower uterine involution, and altered ovarian function, resulting in reduced fertility of the cow. 
Dystocia, retained fetal membranes and hypocalcemia are risk factors associated with the 
incidence of uterine infection in the dairy cow; however, little is known about the impact of heat 
stress on susceptibility to uterine infection. Cows that calve during hotter months have slower 
uterine involution and a higher incidence of retained fetal membranes compared to cows that 
calve during cooler months. Severity of uterine infection is characterized by grading vaginal 
discharge; clear mucus (grade 0), flecks of white pus (grade 1), < 50% pus (grade 2), >50% pus 
occasionally with the presence of blood (grade 3). The objective of this study is to quantify 
bacterial load in vaginal mucus samples from lactating dairy cows during hot and cool months. 
We hypothesize that during hotter months the incidence of uterine infection will be higher than 
in cooler months, while bacterial load will remain consistent. Vaginal mucus samples were 
collected from lactating cows on days 7 and 21 postpartum at the University of Florida Dairy 
Research Unit using a Metricheck tool. Cows did not receive heat abetment during the dry 
period. Samples were collected from cows in hotter months (n=50, September 2017, average 
high 31°C) and cooler months (n=50, February-March 2018, average high 22.5°C). Vaginal 
mucus was scored according to the criteria above. Bacterial load in vaginal mucus will be 
quantified by bacterial 16S real time qPCR. Production and clinical data will be collected from 
each cow using AfiFarm. We predict a positive correlation between bacterial load and vaginal 
discharge score in both groups. However, we expect to see a season effect on infection incidence, 
disease severity and vaginal mucus bacterial load. We suggest that higher environmental 
temperatures increase the incidence and severity of uterine disease with bacterial loads 
comparable between cows calving in hotter and cooler months. If correct, these data will suggest 
that cows in the cooler months are more resilient to pathogenic bacteria and have a lower 
incidence of uterine infection. These studies will describe the impact of heat stress on uterine 
infection in the dairy cow, allowing for the implementation of prevention and treatment 
strategies. 
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Annotation of a structural polymorphism in the LATH gene region of diverse equids and 
related species 
  
Katelyn M. Palermo, Kelsey Yates, Laura Patterson Rosa, Heather M. Holl, Samantha A. Brooks 
 
Department of Animal Sciences, University of Florida, Gainesville, FL, USA 

 
Cooling mechanisms are vital to thermoregulation and survival of all mammals. Equids and 
higher primate species have uniquely evolved to produce sweat as a primary means of cooling. 
Unlike humans, equine sweat is high in protein, specifically Latherin, a surfactant protein which 
increases pelt wetting and aids in evaporation. Encoded by the gene LATH, the locus is a paralog 
to human Bactericidal Permeability-Increasing Protein Family A Member 4 (BPIFA4) and 
representative of the rapidly evolving PLUNC (palate, lung and nasal epithelium clone) protein 
family. A previous study observed a polymorphic copy number variant (CNV) encompassing the 
LATH gene region of the domesticated horse and varying in copy number among horses of 
diverse breeds. In the horse, this particular structural polymorphism is under positive selection, 
possibly as a result of adaptive evolution for survival, or due to human-selection throughout 
domestication. Here we report the results of quantifying exact copy numbers of five BPI genes in 
multiple equid species and across the Perissodactyla family which includes the rhinoceros and 
zebra. We used an Illumina Eco Real-Time PCR machine to verify a gain across LATH in 
equid species and neighboring genes. Surprisingly, we quantified copy gains as high as 780 in 
zebras for LATH, which requires further experimentation to elucidate the function of such a large 
gene gain. Our data suggests a loss in BPIFA2 across the Perissodactyla family. This result is in 
disagreement to a previously reported gain, and thus requires additional attention. We theorize 
that our primers may have attempted to amplify an intronic region of the genome, which if 
BPIFA2 is present as an intronless pseudogene, would fail to amplify. We will discuss how our 
results correlate to the presently established timeline of Perissodactyla evolution and propose 
future experimentation to further investigate the biological role of this BPI-family CNV, as well 
as more in-depth testing of the individual genes.  
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Chronic Idiopathic Anhidrosis (CIA) in horses is a condition characterized by a persistent 
reduction or complete lack of sweat. In order to dissipate excess body heat, the horse relies 
predominantly on evaporation of sweat from the skin surface. Horses in tropical climates are at 
higher risk, yet CIA is now frequently recognized in many non-tropical regions. Clinical signs 
may include labored breathing, hyperthermia, reduced appetite, decreased water intake, hair loss, 
dull hair coat and depression. CIA cases necessitate intensive management, restricted physical 
activity and often require retirement from breeding or competition. With no known cure and no 
effective medical treatment, anhidrotic horses can suffer severe consequences, including multiple 
organ failure in response to hyperthermia and, in some instances, death. An epidemiological 
study conducted in Florida revealed that diagnosis of CIA was associated with breed, use, birth 
place, and most importantly, family history. The odds are 21.67 times higher in horses with a 
family history of CIA, highlighting the strong genetic component to this disease. Our research 
investigates CIA as a current source of suffering in the horse and a growing threat as climate 
change raises ambient temperatures around the globe. We have already completed analysis of 
banked genome sequences, identifying novel polymorphisms in candidate genes. Most recently, 
we conducted a GWA study with 98 cases and 150 controls utilizing a threshold CIA score. 
GWAs revealed at least one locus of major effect (raw p=4.986e-6< Šidák=9.48e-4). The 
genomic heritability for this trait is estimated at 76%. While these findings support the 
hypothesis that a hereditary or genetic component is contributing to this condition, more work is 
current ongoing to narrow down the causative loci and intervals. Although CIA is clearly a 
multifactorial condition and likely results from the action of several genes, our genomic 
approaches will provide information on genetic factors underlying etiological pathways 
controlling this condition. 
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The effect of intramammary 1,25-dihydroxyvitamin D3 on experimental mastitis 
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Recent studies have indicated vitamin D3 facilitates induction of innate host defenses in cattle 
and may have critical implications for defense against mastitis. Inflammation of the bovine 
mammary gland stimulates synthesis of the active form of vitamin D, 1,25-dihydroxyvitamin D3 
(1,25D), from 25-hydroxyvitamin D3 (25D) in milk macrophages. Intramammary 1,25D 
treatment enhanced expression of β-defensin antimicrobial genes, and inducible nitric oxide 
synthase (iNOS) in healthy and subclinically infected mammary quarters (Merriman et al., 
2017). Furthermore, intramammary 25D treatment inhibited development of experimental 
Streptococcus uberis mastitis in dairy cattle (Lippolis et al., 2011). The objective of this study 
was to determine the effect of intramammary 1,25D treatment on the induction of host defenses 
in the udder and to test 1,25D as a possible treatment for mastitis. In the current study, 30 
lactating cows received an intramammary challenge of approximately 1,000 CFU Streptococcus 
uberis in one quarter after the morning milking. After the onset of mild or moderate mastitis, 
cows were randomly assigned to receive either 10 µg of 1,25D at every milking for 5 days (n = 
7) or sterile PBS (n = 6). Data were analyzed by ANOVA with mixed models using the MIXED 
procedure of SAS with significance declared at P ≤ 0.05. Milk somatic cells, mastitis severity 
scores, rectal temperatures, and milk bacterial counts were not different between treatments. 
Percentages of CD11b+CD14+ cells (macrophages) in milk were increased (P < 0.05) and 
percentages of CD11b+CD14- (neutrophils) in milk were decreased (P < 0.05) in 1,25D-treated 
cows compared with placebo. Expression of Cyp24A1, the gene for the 25-hydroxyvitamin D 24-
hydroxylase, was greater (P < 0.01) in 1,25D treated cows compared with placebo, but 
expression of iNOS and β-defensin 7 were not different. Administration of 10µg of 1,25D had no 
effect on improving mastitis severity but did alter the neutrophil to macrophage ratio in infected 
glands. 
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Effects of seminal plasma on bovine endometrial epithelial cell viability and inflammation 
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Seminal plasma is the non-cellular, fluid fraction of semen derived from the male accessory 
glands, important for sperm support. In mice, swine and humans, semen exposure of the female 
reproductive tract results in acute inflammation, evident by recruitment of leukocytes into the 
endometrium or cervix. Post-insemination inflammation of female tissues is absent following 
mating with seminal vesicle deficient mice, or condom-protected intercourse in humans, 
establishing a causal link between seminal plasma exposure and maternal tract inflammation. 
Data in rodents and humans suggests that maternal exposure to seminal plasma improves 
pregnancy success. It is currently unknown if a similar post-insemination inflammatory reaction 
or improved pregnancy outcome occurs in the bovine following seminal plasma exposure. The 
objective of this study is to determine the responsiveness of bovine endometrial epithelial 
(BEND) cells to seminal plasma. We hypothesized that BEND cells would increase expression 
of proinflammatory cytokines and embryokines in response to seminal plasma exposure. BEND 
cells were plated at a density of 105 cell/ml and treated for 24 hours with 0.001% - 20% v/v of 
seminal plasma, pooled from 17 bulls. Cell viability was measured using the MTT assay and 
gene expression quantified by real time RT-PCR. Viability of BEND cells was unaffected 
following low dose seminal plasma exposure (0.001% - 0.1% v/v). Treatment of BEND cells 
with 1.0% seminal plasma reduced cell viability by 74.3% compared to vehicle treated controls. 
Seminal plasma concentrations of 5.0% and above resulted in a 91.2% reduction in cell viability 
compared to vehicle treated controls. Interestingly, heat-treatment of seminal plasma at 90°C for 
10 min significantly reduced the cytotoxic effects of seminal plasma; this effect was not 
observed following 0.2 μm filtration of seminal plasma. Changes in BEND cell gene expression 
were determined following exposure to 0.001% - 1.0% filtered seminal plasma. A treatment 
effect of filtered seminal plasma was observed for the expression of CSF2, IL1B, IL6 and TNFA. 
The observed treatment effect of seminal plasma was due to increased expression of genes 
following exposure to 1.0% filtered seminal plasma compared to vehicle treated controls. At low 
doses of seminal plasma CSF2 and IL1B expression were down-regulated compared to vehicle 
treated controls. These data suggest that seminal plasma is cytotoxic to BEND cells at high 
concentrations due to a heat labile component. In addition, seminal plasma treatment alters 
expression of proinflammatory cytokines and embryokines, at times in a non-monotonic 
response. In other species, seminal plasma responsiveness of endometrial cells requires estrogen 
priming that is absent in this in vitro model. These data increase our understanding of sire-dam 
molecular communication that occurs at insemination in the bovine. Due to the increased 
utilization of artificial insemination in the cattle industry, where seminal plasma is significantly 
diluted by semen extender, these data may aid in improving reproductive technologies regularly 
employed in the bovine. 
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Objectives were to determine the effects of acidogenic diets (AD) fed for 21 or 42 d on glucose 
metabolism and tissue insulin responsiveness. Ninety Holstein cows at 230 d of gestation were 
randomly assigned to receive diets with -70 or -180 mEq/kg DM for 21 (Short) or 42 d (Long). 
Cows in Short received a diet with +110 mEq/kg from 233 to 254 d of gestation. Therefore, in 
the first 21 d cows were fed +110, -70, or -180 mEq/kg DM, whereas in the last 21 d of gestation 
they were fed either -70 or -180 mEq/kg DM. The GTT were performed at 250 and 270 d of 
gestation by infusing 0.25 g of dextrose/kg BW within 2 min. The following day, cows received 
0.1 IU of insulin/kg BW intravenously. Jugular blood was sampled at min -15, -5, and 0 to 
establish a baseline, and from 5 to 180 min relative to infusions; concentrations of glucose, 
NEFA, and insulin were determined and area under the curve (AUC) and change in AUC 
relative to baseline (rAUC) were calculated. Liver was sampled after the GTT and subcutaneous 
adipose tissue was sampled after the GTT and IC for RT-qPCR. Data were analyzed by ANOVA 
with mixed models using the Mixed procedure of SAS. At GTT250, the rAUC for glucose 
increased (P=0.04) in cows fed AD (+110=264.5, -70=285.5, and -180=270.46.4 mM/min), 
which is explained by the smaller (P<0.04) rAUC for insulin in cows fed AD (+110=1,420, -
70=1,079, -180=852208 ng/mL/min). At IC250, cows fed AD tended (P=0.06) to have 
increased NEFA (+110=0.24, -70=0.30, and -180=0.330.04 mM). At GTT270, cows in Long 
had greater (P<0.05) rAUC for glucose than cows in Short (Long=1,201 vs. Short=1,11061 
mM/min), which is explained by the smaller (P<0.04) rAUC for insulin in Long than Short 
(Long=969 vs. Short=1,409157 ng/mL/min). Hepatic expression of G6PC, PCK1, PCK2, and 
PC did not differ among treatments after GTT250 and GTT270. Treatments did not affect 
adipose tissue expression of ATGL, ACC, B2AR, HSL, and PLIN1. Metabolic acidosis induced by 
AD reduced insulin release in response to a GTT and adipose tissue responsiveness to an IC. 
Feeding AD for 42 d reduced insulin release in response to GTT.  
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Recent studies of Kv channels in different membrane systems with altered ratios between 
phospholipids and nonphospholipids support our lipid-dependent gating hypothesis that the 
nonphospholipids favor the conformational switch of the voltage sensor domains of a Kv channel 
to a resting state. To enable more precise control of lipid composition in an artificial membrane 
and avoid possible solvent contamination or phase separation of lipids in bilayer membranes, we 
constructed a bead-supported unilamellar membrane (bSUM) and used it to define a more 
quantitative relationship between cholesterol content and change in the gating property of a 
voltage-gated potassium (Kv) channel. In the bSUMs, we were able to show for the first time 
that a small amount of cholesterol (~4-10 molar %) in a phospholipid membrane in a fluid phase 
exerts a strong inhibitory effect on the KvAP channel, suggesting that the Kv channels might be 
fairly sensitive to change in membrane cholesterol content. In culture cells that carry Niemann-
Pick disease type C 1 (NPC1) knockout mutation, we found that the change in cholesterol 
content can alter the gating behavior of both Kv2.1 and Kv4.3 channels, in accord with our 
working hypothesis. To test our hypothesis in a physiological system, we analyzed neuronal 
excitability in an NPC1-I1061T knockin mice. Systematic comparison of five different groups of 
cerebellar Purkinje neurons from both knockin mice and control animals revealed a significant 
(~30%) decrease in the firing frequency of action potentials in the tonic-burst firing Purkinje 
neurons of the NPC1 mice, which appears consistent with the partial relief of Kv channels from 
the predicted inhibitory effects. Our data support a causal relation among altered cholesterol 
content in cell membranes, cholesterol-dependent gating of Kv channels and change in neuronal 
excitability in CNS neurons, and suggest a neuronal hypothesis for the neurological disorders in 
patients carrying monogenic lipid metabolic defects.  
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Invariant natural killer T (iNKT) cells are an innate-like T cell subset expressed by some, but not 
all mammals. Unlike conventional T cells, iNKT cells express a semi-invariant T cell receptor 
(TCR) (Vα24-Jα18/Vβ11 in human and Vα14-Jα18/ Vβ8.2, Vβ2, or Vβ7 chains in mice) that 
recognizes glycolipid antigens presented by the non-polymorphic molecule CD1d. Once 
activated, iNKT cells generate an extensive array of immune responses that may be useful for 
treating cancer, autoimmunity and infectious disease in humans. In addition, there may be 
potential to target iNKT cells for veterinary applications. Pigs express iNKT cells that can be 
detected using mouse or human CD1d-tetramer reagents loaded with the prototypic iNKT cell 
ligand, α-galactosylceramide (α-GalCer). We exploited this phenomenon to define the TCR 
repertoire of iNKT cells (CD3ε+CD1d tetramer+) compared to conventional T cells (CD3ε+CD1d 
tetramer-) sorted from the peripheral blood of commercial mixed-breed pigs. We found that 
iNKT cells are highly enriched for the α-chain and CDR3α loop from Vα87*-Jα60* that possess 
a high level of nucleotide sequence homology with human Vα24 (85%) and Jα18 (86%) as well 
as mouse Vα14 (74%) and Jα18 (79%). Particularly striking was that the most abundant CDR3α 
sequence was a near perfect match for the human invariant CDR3α. Porcine iNKT cells were 
also biased for Vβ84* which is homologous to Vβ11 (74%) in humans, as well as Vβ8.2 (71%) 
and Vβ2 (80%) in mice. Our findings indicate that the porcine iNKT cell TCR is highly 
homologous to mouse and particularly human iNKT cell TCR, which suggests that iNKT cells 
among these species play a similar role in immunity and disease.  

*Names are based on results of our analytical pipeline and are subject to change 
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CD70 is a tumor necrosis factor (TNF) superfamily member expressed by activated T cells, B 
cells, dendritic cells, NK cells and mature macrophages. It interacts with CD27, a TNF receptor 
family member on T cells that regulates T cell activation, proliferation and survival. Type 1 
diabetes (T1D) is caused by T cell mediated beta cell destruction, however, T1D-prone NOD 
mice developed accelerated disease in the absence of CD70. This was associated with altered 
proportions of double negative versus double positive thymocytes in CD70 knockout mice, 
indicating that CD70 modulates global thymopoiesis. Also affected, but in opposing directions, 
was the development of regulatory T cells (Treg) and natural killer T (NKT) cells, two 
immunoregulatory lymphocyte subsets that are functionally and numerically deficient in NOD 
mice. Tregs frequencies were reduced by 23% and 32% in heterozygous (CD70-/+) and CD70 
homozygous (CD70-/-) knockout mice. In contrast, NKT cell frequencies were respectively 
increased by 48% and 61% in CD70-/+ and CD70-/- mice compared to standard NOD mice.  The 
higher level of NKT cells in CD70 knockout mice was unexpectedly associated with reduced 
levels of thymic CD1d, a molecule that is required for NKT cell development.  Collectively, our 
results suggest that CD70 controls the development of several T cell populations that are known 
to modulate T1D development in NOD mice and that, in the absence of CD70, T1D is 
exacerbated. These finding may facilitate the development of clinical therapeutics aimed at 
enhancing the stimulatory function of CD70 as a way to suppress disease.   
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The objective was to determine if reduction in DMI by diets with negative DCAD is mediated by 
inclusion of acidogenic products (AP), content of Cl, or by changes in acid-base (AB) status. The 
hypothesis was that the decrease in DMI is mediated by metabolic acidosis and not by feeding AP. 
Ten nulliparous Holstein cows at 148 ± 8 d of gestation were enrolled in a duplicated 5 x 5 Latin 
square design. The DCAD of diets and AB status were manipulated by incorporating an AP or 
adding salts containing Cl, Na, and/or K to the diets. Treatments were a base diet (BD) 
containing 55% corn silage, 10% grass hay, and 35% concentrate, without any added AP or salts 
(T1; K = 1.42%, Na = 0.04%, Cl = 0.26%; DCAD = 196 mEq/kg); the BD with added 1% NaCl 
and 1% KCl (T2; K = 1.83%, Na = 0.42%, Cl = 1.23%; DCAD = 194 mEq/kg); the BD with 
added 7.5 % AP and 1.5% NaHCO3 and 1% K2CO3 (T3; K = 1.71%, Na = 0.54%, Cl = 0.89%; 
DCAD = 192 mEq/kg); the BD with added 7.5% AP (T4; K=1.29%, Na=0.13%, Cl=0.91%; 
DCAD = -114 mEq/kg); and the BD with 7.5% AP, 1% NaCl, and 1% KCl (T5; K=1.78%, 
Na=0.53%, Cl=2.03%, DCAD = -113 mEq/kg). Periods lasted 14 d with the last 7 d used for 
data collection. Data were analyzed by the MIXED procedure of SAS for a replicated Latin 
square design. Feeding behavior was evaluated for 12 h/d in the last 2 d of each period. Contrasts 
evaluated included the effects of AP (AP: T1 vs. T4), AB status (T2+T3 vs. T4+T5), and 
addition of Cl salts to an alkalogenic diet (ClAlk: T1 vs. T2) or to an acidogenic diet (ClAc: T4 
vs. T5). Feeding acidogenic diets induced a compensated metabolic acidosis and reduced DMI 
but correcting the metabolic acidosis reestablished DMI in dry cows. The decrease in DMI in 
diets with negative DCAD was mediated by metabolic acidosis and not by addition of AP or Cl salts. 
 
Item	 T1	 T2	 T3	 T4	 T5	 SE	
DMI,	kg/d*§	 10.3	 10.2	 10.2	 9.7	 9.5	 0.2	
DMI,	%	of	BW*§	 1.76	 1.75	 1.74	 1.68	 1.64	 0.03	
Urine	pH*§‡	 8.1	 7.9	 7.9	 5.7	 5.6	 0.06	
Blood	pH*§‡	 7.450	 7.436	 7.435	 7.420	 7.416	 0.005	
HCO3‐,	mM*§	 25.9	 25.5	 25.8	 24.3	 23.7	 0.3	
Eating	bouts,	n/12h*§	 6.8	 6.3	 7.1	 5.8	 6.1	 0.4	
Intermeal	 interval,	
min*§	

90.8	 99.3	 84.7	 111.5	 104.0	 6.8	

* AP (P < 0.05) 
§ AB (P < 0.05) 
‡ ClAlk (P < 0.05) 
† ClAc (P < 0.05) 
acid-base status, DMI, DCAD 
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decreases trophectoderm formation and alters gene expression in the preimplantation 
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PARM1 is an anti-apoptotic glycoprotein involved in the endoplasmic reticulum (ER) stress 
response. A single nucleotide polymorphism in the coding region of PARM1 has been associated 
with competence of bovine embryos to develop to the blastocyst stage. The importance of 
PARM1 for development was tested by evaluating consequences of reducing PARM1 mRNA 
abundance on embryonic development and differentiation, gene expression and resistance to heat 
shock. Embryos produced in vitro were treated with 5 µM GapmeR antisense oligonucleotide 
targeting PARM1 (knockdown; KD), 5 µM scrambled GapmeR (scrambled; SC), or vehicle 
(VEH) at 22 h after insemination. All experiments were performed in 4 replicates. In experiment 
1, percent of putative zygotes that cleaved or became blastocysts was not affected by treatment; 
however, KD PARM1 decreased number of trophectoderm cells (P < 0.04) and increased number 
of inner cell mass cells (P = 0.09). In experiment 2, compact morulae and blastocysts were 
collected on Days 5 and 7 of culture, respectively, to evaluate expression of 100 genes related to 
embryonic differentiation, chemokine signaling, epigenetic modification, cell polarity, and ER 
stress modulation. KD decreased PARM1 expression for morulae (P = 0.05) and blastocysts (P < 
0.0007). In addition, KD increased (P ≤ 0.05) transcript abundance for DAB2, INDL, KLF4, 
STAT3 and reduced (P = 0.03) transcript abundance for CCR2 in morulae. In blastocysts, KD 
increased (P ≤ 0.05) transcript abundance for PECAM and TEAD4 and decreased (P = 0.03) 
abundance for CCR7. In experiment 3, embryos from each treatment were subject at day 5 of 
culture to either heat shock of 41°C or to control temperature of 38.5°C for 24 h; blastocyst 
formation was assessed on day 7 of culture. Heat shock decreased (P = 0.07) blastocyst 
formation but there was no effect of PARM1 KD or interaction with heat shock. Results indicate 
that PARM1 participates in formation of TE and is involved in regulation of expression of genes 
important for embryonic development (USDA-NIFA AFRI 2013-68004-20365 and BARD US-
4719-14.).  
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