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E a c h  y e a r ,  t h e  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e  h o s t s
t h i s  e v e n t  t o  s u p p o r t  t h e  C o l l e g e ’ s  m i s s i o n  o f  p r o v i d i n g  e d u c a t i o n  t o  a

d i v e r s e  p o p u l a t i o n  o f  p r o f e s s i o n a l  a n d  p o s t - g r a d u a t e  s t u d e n t s  i n
p r e p a r a t i o n  f o r  c a r e e r s  i n  t h e  b r o a d  a r e a s  o f  v e t e r i n a r y  m e d i c i n e ,

b i o m e d i c a l  s c i e n c e s ,  a n d  p u b l i c  h e a l t h .  T h e  e v e n t  s e r v e s  t o  s h o w c a s e  t h e
r e s e a r c h  o f  o u r  g r a d u a t e  a n d  t r a i n i n g  p r o g r a m s .  T h e  M S  a n d  P h . D .  d e g r e e

c u r r i c u l u m  o p e r a t e s  a s  a  s i n g l e  m u l t i - d i s c i p l i n a r y  B i o m e d i c a l  a n d
V e t e r i n a r y  S c i e n c e s  ( B M V S )  g r a d u a t e  p r o g r a m .   

F o r  m o r e  i n f o r m a t i o n  a b o u t  o u r  p r o g r a m ,  p l e a s e  v i s i t  o u r  p r o g r a m
w e b s i t e :

b m v s . v e t m e d . v t . e d u

Welcome to the 33rd Annual
Research Symposium

http://bmvs.vetmed.vt.edu/


7:30 am Registration and Continental  Breakfast

Welcome - Dr.  Coy Al len
Chair  of  VMCVM Research Committee

Publ ic Health Block
Faculty Speaker:  Dr.  Jul ia Gohlke
Faculty Speaker:  Dr.  Ryan Calder
Ful l  Talk:  Greyson Moore
Flash Talks:  Rylee Matheson,  Mols Kwitny,  Kirsten
Replogle

Break/Networking

Biomedical  Sciences and Pathobiology Block
Faculty Speaker:  Dr.  X.J .  Meng 
Faculty Speaker:  Dr.  Kevin Lahmers
Ful l  Talk:  Yehia E lgammal
Flash Talks:  Sai  Navi  Vadlamudi,  Rachel  Pers inger,
Hi lary Montano

Break/Networking

Keynote Speaker Dr.  John Rossmeisl
“The role of comparative medicine in the
evolution of c l inical  practice”

Lunch

Poster Session
1 :00PM to 1 :45PM Even numbered posters
1:45PM to 2:30PM Odd numbered posters

PROGRAM
Forging ahead: Pathways toward novel

clinical  approaches

8:30 am

9:45 am

11: 15 am

11:30 am

12:15 pm

1:00 pm

10:00 am

8:20 am



4:30 pm Break/Networking

Smal l  Animal Block
Faculty Speaker:  Dr.  Joanne Tuohy
Faculty Speaker:  Dr.  Rel l  Parker
Ful l  Talk:  Alessandra Franchin i
F lash Talks:  Cami l le  Brassard,  Chr ist ina Vezza,  Andy
Hsueh

Roundtable and Closing Remarks

Dinner and Awards

PROGRAM
Forging ahead: Pathways toward novel

clinical  approaches

4:45 pm

6:00 pm

6:30 pm

Large Animal Block
Faculty Speaker:  Dr.  Dan Givens
Faculty Speaker:  Dr.  Jess Gi lbert ie
Ful l  Talk:  Dylan Easley
Flash Talks:  Cather ine Jula,  Emi lee Lacey, Fabian J imenez
Roa

Keynote Speaker Dr.  Yanj in Zhang
"Zika Virus Perturbs Importin for Eff icient
Repl ication."

3:45 pm

2:30 pm



KEYNOTE SPEAKER

Dr. John Rossmeisl
“The role of comparative medicine in the
evolution of clinical practice”
Associate Department Head
Department of Small Animal Clinical Science
Dr. and Mrs. Dorsey Taylor Mahin Professor of
Neurology and Neurosurgery

 John H. Rossmeisl is the Dr. and Mrs. Dorsey Taylor Mahin Endowed
Professor of Neurology and Neurosurgery at Virginia Tech.  He received a
DVM degree from Auburn University, a MS from Virginia Tech, and is
board certified by the American College of Veterinary Internal Medicine
(ACVIM) in the specialties of small animal internal medicine and
neurology.  Dr. Rossmeisl has worked for 20 years on elucidating the
mechanisms of brain tumor formation, developing novel systems for the
delivery of drugs to the brain, and conducting clinical trials in dogs with
brain cancers.  His research has been funded by the NIH, Focused
Ultrasound Foundation, American Brain Tumor Association, American
Kennel Club, and private foundations. He serves on several national
research advisory boards, including the National Cancer Institute’s
Comparative Brain Tumor Consortium Steering Committee, and is a past-
president of the ACVIM specialty of neurology.   



KEYNOTE SPEAKER

Dr. Yanjin Zhang
"Zika Virus Perturbs Importin for
Efficient Replication."
Associate Professor
University of Maryland
Department of Veterinary Medicine

Yanjin Zhang is an associate professor in the Department of Veterinary Medicine
(Maryland Campus of Virginia-Maryland College of Veterinary Medicine),
University of Maryland, College Park. His research interests are on molecular
virology, virus-cell interactions, viral pathogenesis, antiviral drug and vaccine
development. His current projects are on hepatitis E virus (HEV), porcine
reproductive and respiratory syndrome virus (PRRSV), Zika virus (ZIKV), and the
coronavirus SARS-CoV-2. His research focuses on elucidating mechanisms of viral
replication in the host cells, viral interference with innate immunity, especially
interferon production and interferon-activated JAK-STAT signaling, and other
aspects of virus-cell interactions. He is also a faculty member of the Molecular and
Cell Biology Program (MOCB). He serves as an Associate Editor for Virology Journal
and an Academic Editor for BioMed Research International. He has over 70 peer-
reviewed publications, two book chapters, and several patents or invention
disclosures.
Before he joined the University of Maryland, he was an assistant professor at the
Center for Pediatric Research, Eastern Virginia Medical School. He graduated from
Iowa State University with a Ph.D. degree in immunobiology and received
postdoctoral training at the University of Texas Health Science Center in San
Antonio. He got his DVM training at Shandong Agricultural University, China. 



FACULTY SPEAKERS

DR. JULIA GOHLKE, Associate Professor
Environmental Health

 -
“LEVERAGING COMMUNITY-ENGAGED AND
SECONDARY DATA ANALYSIS APPROACHES

TO ELUCIDATE HEALTH IMPACTS
ASSOCIATED WITH CLIMATE CHANGE”

DR. RYAN CALDER, Assistant Professor
Environmental Health and Policy

 -
“ADVANCING THE ENERGY TRANSITION
THROUGH COMMUNITY VALUATION OF

PUBLIC HEALTH OUTCOMES”

ORAL PRESENTATIONS
Public Health Block

8:30am - 9:45am
MODERATED BY:

Chad Artman

Laura Contreras



ORAL PRESENTATIONS
Public Health Block

8:30am - 9:45am

Rylee Matheson 

Mentor - Dr. Audrey Ruple

Kirsten Replogle

Mentor - Dr. Nick Ruktanonchai

Mols Kwitny

Mentor - Dr. Sophie Wenzel

Greyson Moore

Mentor - Dr. Andrea Bertke

FLASH TALKS

STUDENT SPEAKER

MODERATED BY:
Chad Artman

Laura Contreras



Biomedical Sciences and Pathobiology
Block

10:00am - 11:15am

FACULTY SPEAKERS

DR. X.J MENG, University Distinguished
Professor of Molecular Virology, VMCVM

- 
“NOVEL VACCINE CANDIDATES AGAINST

PORCINE EPIDEMIC DIARRHEA VIRUS”

DR. KEVIN LAHMERS, Clinical  Professor
Anatomic Pathology

-
“A LESS DIRECT PATH TO APPLIED

PRODUCTIVITY”

ORAL PRESENTATIONS

MODERATED BY:
Brice Stolz

Amanda Moore



Biomedical Sciences and Pathobiology
Block

10:00am - 11:15am

Sai Navi Vadlamudi

Mentor - Dr. Priscilla Serpa

Rachel Persinger 

Mentor - Dr. Nisha Duggal

Hilary Montano

Mentors - Drs. Xin Luo and Christopher Reilly

FLASH TALKS

ORAL PRESENTATIONS

Yehia Elgammal

Mentor - Dr. Mohamed Seleem

STUDENT SPEAKER

MODERATED BY:
Brice Stolz

Amanda Moore



Large Animal Clinical Science Block
2:30pm - 3:34pm

FACULTY SPEAKERS

DR. DAN GIVENS, Dean & Professor
 -

“CAREER-IMPACTING INTERACTIONS IN
LARGE ANIMAL RESEARCH”

DR. JESS GILBERTIE, Assistant Professor
for Microbiology and Biomedical Sciences,

VCOM
-

“NOVEL APPROACHES TO ORTHOPEDIC
INFECTION AND INJURY”

ORAL PRESENTATIONS

MODERATED BY:

Ny Luong

Claire Read



Large Animal Clinical Science Block
2:30pm - 3:34pm

Catherine Jula

Mentor - Dr. Harold McKenzie

Emilee Lacey 

Mentor - Dr. Katherine Wilson

Fabian Jimenez Roa

Mentor - Dr. Amy Santonastaso

FLASH TALKS

ORAL PRESENTATIONS

STUDENT SPEAKER
Dylan Easley

Mentor - Dr. Vincent Wang

MODERATED BY:

Ny Luong

Claire Read



ORAL PRESENTATIONS

Small Animal Clinical Science Block
4:45pm - 6:00pm

FACULTY SPEAKERS

DR. JOANNE TUOHY, Assistant Professor
Surgical Oncology

- 
"NOVEL STRATEGIES TO IMPROVE

OSTEOSARCOMA THERAPY"

DR. RELL PARKER, Assistant Professor
Neurology and Neurosurgery

 -
“COMPARATIVE AND TRANSLATIONAL

RESEARCH OF NOCICEPTION AND PAIN”

MODERATED BY:
Mahfuzul Islam



ORAL PRESENTATIONS

Small Animal Clinical Science Block
4:45pm - 6:00pm

Camille Brassard

Mentor - Dr. Ashely Wilkenson

Christina Vezza

Mentor - Dr. John Rossmeisl

Andy Hsueh

Mentor - Dr. Nick Dervisis

FLASH TALKS

Alessandra Franchini

Mentor - Dr. Michelle Borgarelli

STUDENT SPEAKER

MODERATED BY:
Mahfuzul Islam



POSTER PRESENTERS

Session 1
1:00 - 1:45pm

Even numbered posters

2. Jatia Mills

4. Camille Brassard

6. Christina Vezza

8. Xiaoran Wei

10. Janice O’Brien

12. Yehia Elgammal

14. Emilee Lacey

16. Sai Navya Vadlamudi

18. Alejandra Tellez Silva

20. Rachel Persinger

22. Rana Estaleen

24. Ahmed Abouelkhair

26. Elizabeth Harris

28. Dylan Easley

30. Rafaela Flor

32. Christina Pacholec

34. Abdellah Abdelsattar

36. Dao Xu  

38.  Daniel Rothschild

40. Mitch Caudill

42. James May

44. Dima Hajj Ali

46. Alessandra Franchini

48. Shannon Carney

50. Amir Mortazavigazar

52. Hilary Montano

54. Abdullahi Jamiu

56. Brie Trusiano

58. Michael Brooks

60. Bhargava Teja Sallapalli



POSTER PRESENTERS

Session 2
 1:45pm - 2:30pm

Odd numbered posters

1. Jing Ju

3. Brittany Heath

5. Kirsten Replogle

7. Pallavi Rai

9. Tian Xu

11. Rylee Matheson

13. Chelsea Cereghino

15. Mols Kwitny

17. Josefa Garcia-Mora

19. Fabian Jimenez Roa

21. Tamalika Paul

23. Andy Hsueh

25. Charlotte Nyblade

27. Pavly Amin

29. Mia Grzywinski

31. Md Shakhawat Hossain

33. Samantha McCarter

35. Brice Stolz

37. Sierrah Travis

39. Jillian Green

41. Padmaja Mandadi

43. Babatomiwa Kikiowo

45. Morgen VanderGiessen

47. Katherine Gottleib

49. Greyson Moore

51. Catherine Jula

53. Nour Alkashef

55. Lauren Helber

57. Caitlin Armstrong

59. Madusudan Timilsina



ACKNOWLEDGMENTS
We are delighted to host our 33rd Annual Graduate Research Symposium
event themed "Forging ahead: Pathways towards novel clinical approaches."
This event is a collaboration of the Office of Research and Graduate Studies
and the VMCVM Research Committee, chaired by Dr. Coy Allen.
On behalf of the College of Veterinary Medicine, we want to thank our invited
speakers, Dr. John Rossmeisl and Dr. Yanjin Zhang, for agreeing to deliver the
keynote talks. We would also like to thank the following VMCVM faculty for
presenting talks during our departmental blocks: Drs. Gohlke, Calder, Meng,
Lahmers, Givens, Gilbertie, Tuohy, and Parker. Our Research Symposium is
designed to celebrate and showcase VMCVM faculty research programs
primarily through the graduate students' research project presentations. This
year we have 60 poster presentations, 4 traditional research talks, and 12
research flash talks being presented by our graduate students. Many thanks
and congratulations to all of our students for attending and participating in
the Symposium.
We sincerely thank personnel from the Office of Research and Graduate
Studies, Dr. Jessica Crawford, Andrea Green, and Monica Taylor, our Graduate
Teaching Assistant, Brittany Heath, as well as the entire Research Committee
for their efforts in planning the Symposium. We also take this opportunity to
thank the graduate students and postdoctoral researchers who reviewed
student abstracts and our many dedicated faculty members who helped to
provide feedback for graduate student presentations. We would also like to
acknowledge and express our appreciation to the entire College for your
support of this symposium.
 Dr. Margie D. Lee, Associate Dean of Research and Graduate Studies
 Dr. Audrey Ruple, BMVS Program Director



P O S T E R  S E S S I O N  I
1 : 0 0  P M  -  1 : 4 5  P M

SESSION SCHEDULE

P2 Jatia  Mil ls ,  Eman Sol iman,  J ing  Ju,  and

Michel le  H.  Theus

C h a r a c t e r i z a t i o n  o f  T e m p o r o s p a t i a l  C h a n g e s
i n  R e s i d e n t  M i c r o g l i a  F o l l o w i n g  T r a u m a t i c
B r a i n  I n j u r y

P4 Camil le  Brassard ,  DVM, IPSAV,  Ashley
Wilkinson,  DVM, MS,  DACVIM, Stefani
DeMonaco,  DVM, MS,  DACVIM
E v a l u a t i o n  o f  a  f e l i n e  o p t i m i z e d  T S H  a s s a y  i n
c a t s  w i t h  h y p e r t h y r o i d i s m  a n d  w i t h  n o n -
t h y r o i d a l  i l l n e s s

P6 Chris t ina  Vezza ,  Lauren Ruger ,  Maya  Langman,
Francesco Prada ,  E l i  Vla isavl jevich,  Rel l  L .
Parker ,  John H.  Rossmeis l
F i r s t - I n - D o g  H i s t o t r i p s y  f o r  I n t r a c r a n i a l
T u m o r s  S a f e t y  T r i a l :  T h e  F I D O H I S T  S t u d y

P8 Xiaoran Wei ,  J iangtao Li ,  Zuol in  Cheng,
Songtao Wei ,  Guoqiang Yu,  Michel le  L .  Olsen
D e c o d i n g  t h e  E p i g e n e t i c  L a n d s c a p e :  I n s i g h t s
i n t o  5 m C  a n d  5 h m C  p a t t e r n s  a n d  i m p a c t s  o n  g e n e
r e g u l a t i o n  i n  m o u s e  c o r t i c a l  c e l l - t y p e

P14  Emilee  Lacey ,  Kather ine  Wilson,  Jennifer  Davis  
P h a r m a c o k i n e t i c s  o f  o r a l  m i r t a z a p i n e  i n  h e a l t h y
a d u l t  a l p a c a s

P16  Sai  Navya  Vadlamudi ,  Andrea  P .  Santos ,
Sant iago Diab,  Pr isc i la  B .  S .  Serpa
A r t i f i c i a l  I n t e l l i g e n c e - D r i v e n  M a c r o p h a g e
I d e n t i f i c a t i o n  i n  C a n i n e  D i f f u s e  L a r g e  B  C e l l
L y m p h o m a :  A  P i l o t  S t u d y  t o  E x p l o r e  P r o g n o s t i c
S i g n i f i c a n c e

P18  Alejandra  Tel lez ,  Ester  Yang,  Marl ie
Night ingale ,  Nikolaos  Dervis i s ,  Shawna Klahn 
I n t e r i m  A n a l y s i s  o f  a  N o v e l  C h e m o t h e r a p y
P r o t o c o l  T H O P  ( T e m o z o l o m i d e ,  D o x o r u b i c i n ,
V i n c r i s t i n e ,  P r e d n i s o n e )  f o r  t h e  T r e a t m e n t  o f
n a ï v e  B - c e l l  L y m p h o m a  i n  D o g s

P20 Rachel  Pers inger ,  Nisha  Duggal
N o r t h  A m e r i c a n  C u l e x  m o s q u i t o e s  a r e
c o m p e t e n t  v e c t o r s  f o r  U s u t u  v i r u s

P22 Rana A.  Esta leen,  David  N.  Oakland,  Razan
Ala jo leen,  Hi lary  Montano,  Ran Lu,  Pavly
Amin,  Aida  Shakeri ,  Chris topher  M.  Rei l ly ,  Xin
M. Luo
D o u b l e  T h e  T r o u b l e :  C X 3 C R 1  M o d u l a t e s  D o u b l e
N e g a t i v e  T  C e l l s  a n d  I L - 1 7  P r o d u c t i o n  i n
S y s t e m i c  L u p u s  E r y t h e m a t o s u s

P24 Ahmed A.  Abouelkhair ,  Nader  S .  Abuta leb ,
Mohamed N.  Se leem
I o n o m y c i n  d e m o n s t r a t e s  p o t e n t  a c t i v i t y  a g a i n s t
C l o s t r i d i o i d e s  d i f f i c i l e  v i a  c a l c i u m
a c c u m u l a t i o n  a n d  d i s r u p t i o n  o f  m e m b r a n e
p o l a r i z a t i o n

P10 Janice  O’Brien,  DVM; Alex  Vare la ,  DVM; Ingrid
Luo;  Maryanne Murphy DVM, PhD,  DACVIM-
Nutr i t ion;  Angela  Rol l ins  DVM, PhD,
DACVIM-Nutr i t ion;  Matt  Kaeber le in ,  Dog
Aging Project  Consort ium;  Audrey  Ruple ,  DVM,
MS,  PhD,  DACVPM, MRCVS;  Kat ie  Kerr ,  PhD;
M.  Kather ine  Tolbert ,  DVM, PhD,  DACVIM-
SAIM
D i e t  T y p e s ,  d e m o g r a p h i c s ,  a n d  h e a l t h  o u t c o m e s
i n  p e t  d o g s  i n  t h e  U n i t e d  S t a t e s

P12  Yehia  Elgammal ,  Ehab A.  Sa lama,  Mohamed N.
Seleem
E v a l u a t i o n  o f  t h e  c o m b i n a t i o n a l  t h e r a p y  o f
a t a z a n a v i r  a n d  s a q u i n a v i r  w i t h  a z o l e
a n t i f u n g a l s  a g a i n s t  C a n d i d a  a u r i s

P26 El izabeth  A.  Harr is ,  Sabrina  Budianto,  Erwin
Kris tobal  Gudenschwager  Basso,  Michel le  H.
Theus
C h a r a c t e r i z i n g  a l t e r e d  c e l l u l a r  a r c h i t e c t u r e  i n
t h e  d e n t a t e  g y r u s  a n d  t h e  c h r o n i c  r o l e  o f  E p h A 4
o n  p e r i p h e r a l  i m m u n e  c e l l  a c t i v i t y  i n  t h e
n e u r o g e n i c  n i c h e  f o l l o w i n g  T B I



P O S T E R  S E S S I O N  I
1 : 0 0  P M  -  1 : 4 5  P M

SESSION SCHEDULE
P44 Ali ,  D. ,  and Gaj i  R.  

F u n c t i o n a l  C h a r a c t e r i z a t i o n  o f  a  N o v e l  K i n a s e
T g T K L 1  i n  T o x o p l a s m a  P a t h o g e n e s i s

P54 Abdul lahi  Jamiu,  Ivan Akhrymuk,  Kenneth
Foreman,  Dmitr i  Kl imov,  Mikel l  Paige ,  Kylene
Kehn-Hal l
E x p l o i t i n g  c a p s i d - i m p o r t i n  i n t e r a c t i o n s  t o
d e v e l o p  n o v e l  i n h i b i t o r s  a g a i n s t  V e n e z u e l a n
e q u i n e  e n c e p h a l i t i s  v i r u s

P56 Brie  Trusiano,  Rebekah Smith,  Cassandra  Poole ,
Maxx Ste inmann,Di lruba  Yeasmen,  I .C.  Al len
N I K  i n f l u e n c e s  t h e  c o u r s e  o f  e o s i n o p h i l o p o i e s i s
d e p e n d e n t  o n  e n v i r o n m e n t a l  f a c t o r s  

P34 Abdal lah  S .  Abdelsat tar ,  Nader  S .  Abuta leb ,
Mohamed N.  Se leem
R e p u r p o s i n g  v a l n e m u l i n  f o r  c o m b a t i n g
m u l t i d r u g - r e s i s t a n t  N e i s s e r i a  g o n o r r h o e a e .

P36 Dao Xu,  Chris topher  M.  Rei l ly
H D A C 6  k n o c k o u t  a l l e v i a t e s  p r i s t a n e - i n d u c e d
l u p u s

P58 Michael  Brooks ,  Yuchin Albert  Pan
R e g u l a t i o n  o f  d e v e l o p m e n t a l  c e l l  d e a t h  i n
h y p o t h a l a m i c  c o r t i c o t r o p h i n - r e l e a s i n g  h o r m o n e
n e u r o n s  t h r o u g h  D S C A M L 1  a n d  c o r t i s o l  s i g n a l i n g

P28 Dylan C.  Eas ley ,  Megan Gul ian,  Kyle  Cooper ,
Robert  W. Grange,  P .  Gunnar  Brol inson,  Linda
A.  Dahlgren,  Vincent  M.  Wang
T r e a t m e n t  D u r a t i o n  a n d  L o a d  M a g n i t u d e
D i f f e r e n t i a l l y  A f f e c t  B i o m e c h a n i c a l  P r o p e r t i e s
i n  a  P r e c l i n i c a l  M o d e l  o f  A c h i l l e s  T e n d i n o p a t h y

P30 Flor  R. ,  Ivan Akhrymuk,  Paul  O ’Mai l le ,  James
Omichinski ,  Andrew Si lberfarb ,  Kylene  Kehn-
Hal l
C h a r a c t e r i z a t i o n  o f  R i f t  V a l l e y  f e v e r  v i r u s  L
p o l y m e r a s e  i n t e r a c t i o n  w i t h  p r o t e i n
p h o s p h a t a s e - 1  a l p h a

P32 Chris t ina  Pacholec ,  Kurt  Zimmerman
E v a l u a t i o n  o f  I m a g e  M a g n i f i c a t i o n  o n  T h e
A c c u r a c y  o f  A r t i f i c i a l  I n t e l l i g e n c e  M o d e l s

P38 Danie l  Rothschi ld ,  Renata  Ramos,  Ian Herr ing
I n d o c y a n i n e  g r e e n  p h o t o d y n a m i c  t h e r a p y  a s  a
p o t e n t i a l  t r e a t m e n t  f o r  f u n g a l  k e r a t i t i s :  A n  i n
v i t r o  i n v e s t i g a t i o n  o f  a n t i m y c o t i c  e f f e c t .

P40 Mitchel l  T.  Caudi l l ,  S tephen T.  Stoyanof ,
Clayton C.  Caswel l
B r u c e l l a  a b o r t u s  m a i n t a i n s  a  c r y p t i c  q u o r m o n e
r e s p o n s e  

P42 May,  JL,  Rossmeis l ,  JH
C h a r a c t e r i z i n g  t h e  G l i o b l a s t o m a  " A b l a t o s o m e "
T r e a t e d  w i t h  H i g h - F r e q u e n c y  I r r e v e r s i b l e
E l e c t r o p o r a t i o n  

P46 Franchini ,  Menciott i ,  Hyeon,  Lahmers ,
Borgare l l i  
T h r e e - d i m e n s i o n a l  e c h o c a r d i o g r a p h i c
d e t e r m i n a n t s  o f  t h e  a g e  o f  o n s e t  o f  m y x o m a t o u s
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U S A

Stroke  remains  a  s igni f icant  hea l th  concern in  the  United  States ,  with  i schemic  s trokes
compris ing  most  cases  and of ten resul t ing  from middle  cerebra l  ar tery  (MCA) occ lus ion.
Pia l  co l la tera l  vesse ls ,  pre-exis t ing  vascular  redundancies ,  p lay  a  crucia l  ro le  in
retrogradely  re-supply ing cerebra l  b lood f low to  the  penumbra  fo l lowing MCA occ lus ion,
thereby mit igat ing  t i ssue  damage.  Arter iogenes is ,  the  remodel ing  of  these  pia l  co l la tera l
vesse ls ,  i s  essent ia l  for  promoting reperfus ion and prevent ing i schemic  in jury .  Our  recent
studies  highl ight  the  pivota l  ro le  of  EphA4 receptor  tyros ine  kinase  in  suppress ing
arter iogenes is  in  i schemic  s troke .  However ,  the  speci f ic  contr ibut ion of  per iphera l-der ived
immune (PDI)  ce l l s  in  this  process  remains  poorly  understood.  Our  current  invest igat ion
aims to  e luc idate  the  role  of  EphA4 in  regulat ing  PDI  ce l l -mediated  pia l  co l la tera l
remodel ing  us ing a  mouse  model  of  permanent  MCA occ lus ion (pMCAO).  Through the
ut i l izat ion of  EphA4 bone marrow chimeric  mice  and se lect ive  arter io le  labe l ing  technique
(vesse l  pa int ing) ,  our  f indings  demonstrate  that  PDI-speci f ic  EphA4 negat ive ly  inf luences
arter iogenes is  and modulates  PDI  ce l l  recrui tment  and funct ion post-pMCAO. These  resul ts
provide  ins ights  into  how PDI-speci f ic  EphA4 contr ibutes  to  the  neuroinf lammatory  mi l ieu
and ident i fy  potent ia l  EphA4 targets  for  enhancing col la tera l  funct ion and promoting
funct ional  recovery  in  i schemic  s troke .  Overa l l ,  our  s tudy contr ibutes  to  a  deeper
understanding of  the  ce l lu lar  mechanisms under ly ing pia l  co l la tera l  remodel ing  in  i schemic
stroke  and holds  promise  for  the  development  of  targeted  therapeut ic  s trategies  a imed at
improving outcomes  in  s troke  pat ients .
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Traumatic  bra in  in jury  (TBI)  resul ts  in  long-term cognit ive  def ic i t s  and i s  a  r i sk  factor  for
neurodegenerat ive  d isease  such as  dementia .  Neuroinf lammation i s  a  key  factor  e l ic i ted  by
res ident  microgl ia  and per iphera l-der ived myeloid  ce l l s .  The a im of  this  s tudy i s  to  ident i fy
the  var ious  temporospat ia l  microgl ia l  changes  that  occur  fo l lowing control led  cort ica l
impact  (CCI)  in jury  and how these  changes  may be  inf luenced by  recrui tment  of  per iphera l
immune ce l l s .  GFP chimeric  mice  were  generated  in  order  to  ident i fy  res ident  vs
inf i l t rat ing  myeloid  ce l l s  and his to logica l  eva luat ion was  performed at  4hrs ,  1d ,  and 3  days
post- in jury  (dpi) .  Our  f indings  indicate  that  there  i s  a  progress ive  increase  in  the  quant i ty
of  both microgl ia l  and per iphera l-der ived macrophages  (PDMs)  in  the  les ion and per i-
les ion cortex .  Using Iba1  immunosta ining,  we f ind that  both GFP+/Iba1+ and GFP-/Iba1+
cel l  types  show an increase  in  prol i ferat ion at  3dpi  compared to  1dpi  or  4hrs .  The
morphologica l  changes  of  microgl ia  a l so  indicate  a  greater  presence  of  ce l l s  that  are
amoeboid  near  the  les ion core  compared to  the  ad jacent  or  contra latera l  cortex ,  which were
ramif ied .  Arg1+ s ta ining a l so  revea led  that  there  i s  a  low percentage  of  microgl ia
express ing  this  ant i- inf lammatory  prote in  at  3dpi  indicat ing  that  most  ce l l s  were  pro-
inf lammatory  in  nature .  In  addi t ion,  novel  object  recognit ion has  been conducted  to
corre late  the  e f fects  of  microgl ia l  act ivat ion on memory funct ion up to  two months  post-
in jury .  These  s tudies  add to  our  understanding of  the  temporospat ia l  act ivat ion s tate  of
microgl ia  fo l lowing TBI .
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¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e
U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c ,  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A
³ A m e r i c a n  T y p e  C u l t u r e  C o l l e c t i o n ,  M a n a s s a s ,  V A  2 0 1 1 0 ,  U S A

Venezuelan equine  encephal i t i s  v irus  (VEEV) i s  a  mosquito-borne pathogen that  can cause
encephal i t i s  in  both humans  and equine .  This  s ingle-stranded,  pos i t ive-sense  RNA virus  i s
l i s ted  as  a  Category  B pr ior i ty  pathogen by  the  CDC due to  ease  of  d isseminat ion,  h igh
morbidi ty  rates  (90-100%),  and low morta l i ty  rates  (<1%) .  VEEV-induced neurologica l
sequelae  i s  observed in  4-14% of  human cases ,  with  symptoms ranging from confus ion to
convuls ions  and cognit ive  impairment .  The innate  immune pathway,  cyc l ic  GMP-AMP
synthase  (cGAS)-st imulator  of  interferon genes  (STING),  has  been shown to  be  act ive  in
response  to  s ingle-stranded RNA viruses  and has  impl icat ions  in  neuroprotect ion as  wel l  as
neurodegenerat ion.  cGAS is  a  pat tern recognit ion receptor  which canonica l ly  recognizes
dsDNA and DNA:RNA hybrids  in  the  cytosol .  cGAS produces  a  secondary  messenger
molecule  that  b inds  to  and act ivates  endoplasmic  ret iculum-bound prote in  STING.  STING
act ivat ion resul ts  in  product ion of  type-I  interferons  and leads  to  transcr ipt ional
regulat ion of  interferon s t imulates  genes .  Previous  s tudies  have  shown cGAS-STING to  be
involved in  l imit ing  vira l  repl icat ion in  the  arthr i togenic  a lphavirus  Chikungunya virus ,
but  l i t t le  i s  known about  encephal i t ic  a lphaviruses  ( i .e .  VEEV).  To address  this  gap,  we a im
to character ize  STING’s  involvement  in  VEEV pathogenes is  in  v i tro  and in  v ivo.  Here ,  we
tested  the  d irect  infect ion of  microgl ia  by  VEEV TC-83 and fo ld  changes  in  gene express ion
were  measured.  Microgl ia  exhibi ted  transcr ipt ional  upregulat ion of  cGAS at  16-  and 24-
hours  post- infect ion (hpi) .  In  v ivo,  C57Bl/6J  wi ld-type  mice  and STING-def ic ient  mice  on
a  C57Bl/6  background were  e i ther  uninfected  or  infected  with  VEEV TC-83 at  2x10^7 PFUs
and ser ia l ly  sacr i f iced  at  days  2  and 7  post- infect ion (dpi) .  Bra ins  were  col lected  and halved
into  formal in  or  TRIzol .  His topathology scores ,  absolute  quant i f icat ion of  v ira l  RNA,  and
fold  changes  in  gene express ion were  measured.  STING-def ic ient  mice  had s igni f icant
upregulat ion of  interferon-st imulated  genes ,  CXCL10 and IFIT2,  a t  7dpi  compared to  wi ld-
type  mice .  Addit ional ly ,  cGAS and STING are  upregulated  in  wi ld-type  mice  at  Days  2  and
7 post- infect ion.  Our  f indings  va l idate  STING’s  act ivat ion during VEEV pathogenes is .
Ongoing s tudies  are  eva luat ing  the  impact  of  STING on neuropathology due  to  chronic
VEEV infect ion.

S u p p o r t :  F Y 2 4  2 2 9  A g r i c u l t u r a l  R e s e a r c h  P r o j e c t
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E v a l u a t i o n  o f  a  f e l i n e  o p t i m i z e d  T S H  a s s a y  i n  c a t s  w i t h  h y p e r t h y r o i d i s m  a n d  w i t h
n o n - t h y r o i d a l  i l l n e s s
C a m i l l e  B r a s s a r d ,  D V M ,  I P S A V ,  A s h l e y  W i l k i n s o n ,  D V M ,  M S ,  D A C V I M ,  S t e f a n i  D e M o n a c o ,
D V M ,  M S ,  D A C V I M
¹ B M V S
² V e t e r i n a r y  T e a c h i n g  H o s p i t a l

Background:
Since  approximate ly  10% of  hyperthyroid  cats  have  a  normal  tota l  T4 (TT4) ,  thyroid  s t imulat ing
hormone (TSH) may be  needed to  conf irm the  diagnosis .  Unti l  recent ly ,  only  a  canine  TSH assay
(cTSH) was  avai lab le ,  which could  not  d i f ferent iate  between subnormal  and low-normal  TSH
concentrat ions  in  cats .  A novel  fe l ine  opt imized TSH assay  d i f ferent iates  bet ter  between euthyroid
and hyperthyroid  cats  compared to  cTSH but  the  e f fect  of  non-thyroida l  i l lness  (NTI)  on fTSH is
unknown.

Hypothes is/Object ives :  Comparison of  fTSH and cTSH concentrat ions  among hyperthyroid  cats ,
NTI cats ,  and hea l thy  cats .  Evaluat ion of  sens i t iv i ty  and speci f ic i ty  of  fTSH to  diagnose
hyperthyroidism.

Animals :
The s tudy enrol led  102 c l ient-owned cats ,  inc luding 37  hyperthyroid ,  33  hea l thy ,  and 32  NTI cats .

Methods :
Prospect ive  cross-sect ional  s tudy.  TT4,  cTSH (Immuli te  2000)  and fTSH ( fTSH,  Truforma by
Zomedica)  were  measured in  a l l  cats .  Hyperthyroidism was  conf irmed with  thyroid  sc int igraphy.
TT4 was  repeated  3  months  a f ter  enrol lment  i f  avai lab le  in  hea l thy  and NTI cats  to  rule  out
subcl inica l  hyperthyroidism.  TSH was  compared among groups  us ing Kruskal  Wal l i s  fo l lowed by
Wilcoxon pairwise  method.  S igni f icance  was  set  a t  P  <0.05.

Resul ts :
The sens i t iv i ty  and speci f ic i ty  of  fTSH are  78% (62-90%)  and 97% (84-100%),  respect ive ly .  There  i s
a  s igni f icant  d i f ference  between hyperthyroid  cats  and hea l thy  and NTI cats  with  both assays
(P<0.01) ,  and the  la t ter  euthyroid  groups  are  not  d i f ferent .  Eight  (21 .6%)  hyperthyroid  cats  have  a
normal  fTSH but  undetectable  cTSH.  Twelve  (4  hea l thy ,  8  NTI)  euthyroid  cats  (18 .5%)  have  an
undetectable  cTSH vs .  only  2  (1  hea l thy ,  1  NTI)  (3%)  have  an undetectable  fTSH.

Conclus ions :
The fTSH is  a  useful  tool  to  d iagnose  fe l ine  hyperthyroidism because  i t  has  a  high speci f ic i ty ,
ident i f ies  normal  TSH in  hea l thy  cats  more  of ten,  and appears  to  not  be  a f fected  by  NTI

S u p p o r t :  V i r g i n i a  T e c h  F o u n d a t i o n  I n c ,  Z o m e d i c a
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U n r a v e l i n g  A v i a n  I n f l u e n z a  T r a n s m i s s i o n  T h r o u g h  U n d e r s t a n d i n g  M i g r a t o r y  B i r d
D y n a m i c s
K i r s t e n  R e p l o g l e  &  N i c k  R u k t a n o c h a i ,  P h D
¹ P o p u l a t i o n  H e a l t h  S c i e n c e s  V M C V M
² B M V S  V M C V M

Avian inf luenza  i s  an  endemic  v irus  in  poultry  with  mult ip le  migratory  bird  species  as  a
natura l  host .  The current  s tra in  (H5N1 c lade  2 .3 .4 .4b)  c irculat ing  North America  has
af fected  over  90  mi l l ion poultry  s ince  2022.  This  research project  i s  dedicated  to
understanding how migratory  birds  are  l inked to  d isease  propagat ion and ident i fy ing high-
r isk  regions  for  both poultry  and human populat ions .  Comparing connect iv i ty  can develop
understanding for  how migratory  f lyways  corre late  to  outbreaks  in  poultry  populat ions .
This  can further  d iscern where  spi l l -over  cases  into  humans  are  of  h igher  probabi l i ty  and
should  be  c lose ly  monitored.  The ident i f icat ion of  high-r isk  regions  can be  ut i l ized  as
s tart ing  points  for  vacc inat ion to  maximize  e f f ic iency  of  d isease  mit igat ion as  wel l .
Addit ional ly ,  we a im to  discern the  d i f ferences  in  migratory  pat terns  between birds  known
to carry  avian inf luenza  and non-carr iers .  To achieve  this ,  we employ var ious  network
theory  methodologies  to  analyze  migratory  bird  data ,  enabl ing  us  to  quant i fy  the  rat ionale
behind heightened r i sk  leve ls  in  speci f ic  count ies  across  North America  us ing bird  banding
data  from USGS.  

Our  analys is  has  shown avian inf luenza  carr iers  are  more  l ike ly  to  migrate  long dis tances ,
which may indicate  higher  amounts  of  contact  and potent ia l  t ransmiss ion with  other  b irds .
We a lso  found that  carr iers  exhibi t  less  spat ia l  c luster ing in  their  connect iv i ty  network,
potent ia l ly  leading to  fas ter  spread of  avian inf luenza  cont inent-wide .

S u p p o r t :  N S F
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F i r s t - I n - D o g  H i s t o t r i p s y  f o r  I n t r a c r a n i a l  T u m o r s  S a f e t y  T r i a l :  T h e  F I D O H I S T  S t u d y
C h r i s t i n a  V e z z a ¹ ,  L a u r e n  R u g e r ² ,  M a y a  L a n g m a n ³ ,  F r a n c e s c o  P r a d a ⁴ ,  E l i  V l a i s a v l j e v i c h ² ,
R e l l  L .  P a r k e r ¹ ,  J o h n  H .  R o s s m e i s l ¹
¹ D e p a r t m e n t  o f  S m a l l  A n i m a l  C l i n i c a l  S c i e n c e s ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,
B l a c k s b u r g ,  V A ,  U S A
² D e p a r t m e n t  o f  B i o m e d i c a l  E n g i n e e r i n g  a n d  M e c h a n i c s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A ,  U S A
³ V i r g i n i a  T e c h  C a r i l i o n  S c h o o l  o f  M e d i c i n e ,  R o a n o k e ,  V A ,  U S A
⁴ D e p a r t m e n t  o f  N e u r o s u r g e r y ,  F o n d a z i o n e  I R C C S  I s t i t u t o  N e u r o l o g i c o  C .  B e s t a ,  M i l a n o ,  I t a l y  

Histotr ipsy  i s  a  non-invas ive ,  image-guided technique that  uses  focused u l trasound waves
to  ablate  t i ssues  through acoust ic  cavi tat ion.  Histotr ipsy  has  been success fu l ly  used  to  treat
a  var iety  of  cancers  in  humans  and animal  models ,  but  has  not  been extensive ly  eva luated
in  bra in  tumors ,  a t  least  in  part  due  to  s igni f icant  acoust ic  a t tenuat ion by  the  skul l .  The
object ives  of  the  prospect ive  FIDOHIST c l inica l  t r ia l  were  to :  1)  assess  the  safety  and
feas ibi l i ty  of  h is totr ipsy  to  ablate  natura l ly  occurr ing bra in  tumors  in  dogs ,  and 2)
character ize  loca l  and systemic  imaging,  c l inica l ,  and immunologic  responses  to  his totr ipsy
treatment .  The s tudy des ign ut i l ized  a  treat  and resect  paradigm,  where  tumors  were
approached us ing craniotomy,  part ia l ly  ab lated  with  his totr ipsy  de l ivered through the
crania l  defect ,  and then resected .  Dogs  were  eva luated  with  c l inica l ,  bra in  magnet ic
resonance  imaging (MRI) ,  laboratory ,  immunopathologic ,  and genomic  examinat ions  before
treatment ,  intraoperat ive ly ,  and 1 ,  14 ,  and 42  days  post-treatment .  Here  we report  the
resul ts  of  the  f i rs t  three  dogs  complet ing  the  tr ia l ,  a l l  o f  which had intracrania l
meningiomas .   His totr ipsy  was  success fu l ly  de l ivered to  a l l  dogs ,  resul t ing  in
his topathologic  evidence  of  ab lat ions  that  were  sharply  demarcated  from untreated  tumor,
with  measured treatment  zones  approximat ing p lanned volumes  in  2/3  dogs .  One dog
experienced an adverse  event  consis t ing  of  trans ient  neurologica l  deter iorat ion due  to
cerebra l  edema that  was  poss ib ly  a t tr ibutable  to  his totr ipsy .  Histotr ipsy  ablat ions  could  be
gross ly  v isua l ized  and ident i f ied  on MRI,  with  features  consis tent  with  hemorrhagic
necros is .   Proteomic  and genomic  analyses  revea led  s igni f icant  express ion or  upregulat ion
of  HMGB1,  ca lret icul in ,  and S100B damage associated  molecular  pat terns  and necroptos is
pathways  in  his totr ipsy  treated  tumors .  Prec is ion ablat ion of  canine  meningiomas  with
his totr ipsy  was  feas ib le ,  c l in ica l ly  wel l  to lerated,  and associated  with  immunogenic  tumor
cel l  death  responses .

S u p p o r t :  F U S 8 4 8 1 R 1 ,  A K C  C H F 0 2 9 0 7
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O b e s i t y  f o s t e r s  s e v e r e  d i s e a s e  o u t c o m e s  i n  a  m o u s e  m o d e l  o f  c o r o n a v i r u s  i n f e c t i o n
a s s o c i a t e d  w i t h  t r a n s c r i p t o m i c  a b n o r m a l i t i e s
P a l l a v i  R a i ¹ ˒² ,  J e f f r e y  M  M a r a n o ² ˒³ ,  L i n  K a n g ¹ ˒⁴ ˒⁵ ,  S h e r y l  C o u t e r m a r s h - O t t ¹ ,  A n d r e a  R
D a a m e n ⁶ ,  P e t e r  E  L i p s k y ⁶  a n d  J a m e s  W e g e r - L u c a r e l l i ¹ ˒² *
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  V A - M D  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  B l a c k s b u r g ,  V A ,  U S A .
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c ,  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A .
³ T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e ,  a n d  H e a l t h  G r a d u a t e  P r o g r a m ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A .
⁴ B i o m e d i c a l  R e s e a r c h ,  E d w a r d  V i a  C o l l e g e  o f  O s t e o p a t h i c  M e d i c i n e ,  M o n r o e ,  L A ,  U S A .
⁵ C o l l e g e  o f  P h a r m a c y ,  U n i v e r s i t y  o f  L o u i s i a n a  M o n r o e ,  M o n r o e ,  L A ,  U S A .
⁶ A M P E L  B i o S o l u t i o n s  L L C ,  C h a r l o t t e s v i l l e ,  V A ,  U S A .

Obesi ty  has  been ident i f ied  as  an  independent  r i sk  factor  for  severe  outcomes  in  humans
with  coronavirus  d isease  2019 (COVID-19)  and other  infect ious  d iseases .  Here ,  we
establ i shed a  mouse  model  of  COVID-19 us ing the  murine  betacoronavirus ,  mouse  hepat i t i s
v irus  1  (MHV-1) .  C57BL/6 and C3H/HeJ  mice  exposed to  MHV-1 developed mi ld  and
severe  d isease ,  respect ive ly .  Obese  C57BL/6 mice  developed c l inica l  manifestat ions  s imi lar
to  those  of  lean controls .  In  contrast ,  a l l  obese  C3H/HeJ  mice  succumbed by  8  days  post-
infect ion,  compared to  a  50% morta l i ty  rate  in  lean controls .  Notably ,  both lean and obese
C3H/HeJ  mice  exposed to  MHV-1 developed lung les ions  consis tent  with  severe  human
COVID-19,  with  marked evidence  of  d i f fuse  a lveolar  damage (DAD).  To ident i fy  ear ly
predict ive  b iomarkers  of  worsened disease  outcomes  in  obese  C3H/HeJ  mice ,  we sequenced
RNA from whole  b lood 2  days  post- infect ion and assessed  changes  in  gene and pathway
express ion.  Many pathways  uniquely  a l tered  in  obese  C3H/HeJ  mice  post- infect ion a l igned
with  those  found in  humans  with  severe  COVID-19.  Furthermore,  we observed a l tered  gene
express ion re lated  to  the  unfolded prote in  response  and l ip id  metabol i sm in  infected  obese
mice  compared to  their  lean counterparts ,  suggest ing  a  ro le  in  the  sever i ty  of  d isease
outcomes .  This  s tudy presents  a  novel  model  for  s tudying COVID-19 and e luc idat ing  the
mechanisms under ly ing severe  d isease  outcomes  in  obese  and other  hosts .

S u p p o r t :  N S F
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D e c o d i n g  t h e  E p i g e n e t i c  L a n d s c a p e :  I n s i g h t s  i n t o  5 m C  a n d  5 h m C  p a t t e r n s  a n d
i m p a c t s  o n  g e n e  r e g u l a t i o n  i n  m o u s e  c o r t i c a l  c e l l - t y p e s
X i a o r a n  W e i ¹ ˒² ,  J i a n g t a o  L i ² ˒³ ,  Z u o l i n  C h e n g ⁴ ,  S o n g t a o  W e i ⁴ ,  G u o q i a n g  Y u ⁴ ,  M i c h e l l e  L .
O l s e n ²
¹  B i o m e d i c a l  a n d  V e t e r i n a r y  S c i e n c e s  G r a d u a t e  P r o g r a m ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A  
²  S c h o o l  o f  N e u r o s c i e n c e ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A
³  G e n e t i c ,  B i o i n f o r m a t i c  a n d  C o m p u t a t i o n a l  B i o l o g y  G r a d u a t e  P r o g r a m ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A
⁴  B r a d l e y  D e p a r t m e n t  o f  E l e c t r i c a l  a n d  C o m p u t e r  E n g i n e e r i n g ,  V i r g i n i a  T e c h ,  A r l i n g t o n ,  V A

The DNA modif icat ions ,  5-methylcytos ine  (5mC) and 5-hydroxymethylcytos ine  (5hmC),
represent  powerful  epigenet ic  regulators  of  temporal  and spat ia l  gene  express ion across
unique  bra in  ce l l  types  in  hea l th  and disease .  Yet ,  how the  cooperat ion of  these  genome-
wide,  epigenet ic  marks  determine unique  transcr ipt ional  s ignatures  and a l ternat ive  sp l ic ing
across  d i f ferent  bra in  ce l l  populat ions  i s  unknown.  Here  we appl ied  Nanopore  sequencing
of  nat ive  DNA to  obta in  a  complete ,  genome-wide,  s ingle-base  resolut ion at las  of  5mC and
5hmC modif icat ions  in  neurons ,  as trocytes  and microgl ia  in  the  mouse  cortex  (over  40
mil l ion CpG s i tes  quant i f ied ,  99% genome coverage) .  Our  s tudy revea led  unique  5mC and
5hmC patterns  across  ce l l  types ,  with  microgl ia  d isp laying the  highest  5mC levels  and
astrocytes  exhibi t ing  the  highest  5hmC levels .  We a lso  eva luate  the  role  of  both 5mC and
5hmC in  the  regulat ion of  gene  express ion leve l  and a l ternat ive  sp l ic ing.  Final ly ,  we
provide  this  quant i tat ive ,  genome-wide,  base  resolut ion DNA methylat ion data  as  an
interact ive ,  onl ine  resource  (NAM-Me,  Neuronal ,  Astrocyte ,  Microgl ia  Methylome)  to
serve  as  a  benchmark dataset  for  those  interested  in  the  methylome landscape  in  pre-
c l inica l  murine  models  in  hea l th  and disease .

S u p p o r t :  N I H  R 0 1 N S 1 2 0 7 4 6
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A p p l i c a t i o n  o f  D e e p  L e a r n i n g  M o d e l s  o n  S i n g l e - C e l l  R N A  S e q u e n c i n g  A n a l y s i s
U n c o v e r s  N o v e l  M a r k e r s  o f  D o u b l e  N e g a t i v e  T  C e l l s
T i a n  X u ¹ ,  Q i n  X u ² ,  R a n  L u ¹ ,  D a v i d  N .  O a k l a n d ³ ,  S o n g  L i ⁴ ,  L i w u  L i ⁵ ,  C h r i s t o p h e r  M .  R e i l l y ⁶ ,  X i n
M .  L u o ¹
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A
² D e p a r t m e n t  o f  M a t h e m a t i c s ,  T h e  U n i v e r s i t y  o f  A r i z o n a ,  T u c s o n ,  A Z ,  U S A
³ G r a d u a t e  P r o g r a m  i n  T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e ,  a n d  H e a l t h ,  V i r g i n i a  T e c h ,  R o a n o k e ,  V A ,  U S A
⁴ S c h o o l  o f  P l a n t  a n d  E n v i r o n m e n t a l  S c i e n c e s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A
⁵ D e p a r t m e n t  o f  B i o l o g i c a l  S c i e n c e s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A ,  U S A
⁶ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s ,  E d w a r d  V i a  C o l l e g e  o f  O s t e o p a t h i c  M e d i c i n e ,  B l a c k s b u r g ,  V A ,  U S A

Double  negat ive  T (DNT) ce l l s ,  a  unique  subset  of  CD3+TCRαβ+ T lymphocytes  lacking
CD4,  CD8,  or  NK1.1  express ion,  const i tute  3-5% of  the  tota l  T ce l l  populat ion in  C57BL/6
mice .  Tradi t ional  machine  learning models  such as  pr incipa l  component  analys is  in  s ingle-
ce l l  RNA sequencing (scRNA-seq)  analys is  have  been ut i l ized  to  character ize  this  subset ,
but  only  deep learning models  such as  S ingle  Cel l  Variat ional  Inference  (SCVI)  can capture
nonl inear  gene express ion in  the  sequencing data .  In  this  s tudy,  us ing the  deep learning
approach,  we have  uncovered novel  markers  of  sp lenic  DNT ce l l s  in  C57BL/6 mice .  We
class i f ied  DNT ce l l s  into  two subgroups ,  naïve  DNT (nDNT) ce l l s  and act ivated  DNT
(aDNT) ce l l s ,  which could  be  d i f ferent iated  by  the  express ion of  Ly6C and MHC-II ,
respect ive ly .  A previous  s tudy had predicted  that  CD137 encoded by  Tnfrs f9  was  highly
expressed  in  aDNT ce l l s ,  which was  conf irmed by  our  analys is .  Innovat ive ly ,  our  data  a l so
ident i f ied  CD153 encoded by  Tnfsf8  as  another  unique  marker  for  aDNT ce l l s .
Addit ional ly ,  we c lass i f ied  two subgroups  in  nDNT ce l l s  and two subgroups  in  aDNT ce l l s .
SCVI analys is  suggested,  and f low cytometry  analys is  conf irmed,  that  Ly49G2 encoded by
Slamf7 was  a  marker  for  the  nDNT0 group,  whereas  CCR2 encoded by  Ccr2  was  a  marker
for  the  nDNT1 subgroup.  The same two surface  prote ins ,  Ly49G2 and CCR2,  were
determined as  respect ive  markers  for  the  aDNT0 and aDNT1 subgroups  a f ter  pre-gat ing  on
MHC-II+CD137+CD153+ aDNT ce l l s .  Furthermore,  we va l idated  MHC-II  express ion in
DNT ce l l s  in  human per iphera l  b lood mononuclear  ce l l s .  In  addi t ion to  ce l l  surface
markers ,  we further  d iscovered that  nDNT ce l l s  expressed  higher  Rgs2  that  i s  required  for
T ce l l  act ivat ion and that  aDNT ce l l s  expressed  higher  Rbpj  involved in  Notch s ignal ing.
Together ,  our  comprehensive  analys is  has  uncovered and va l idated  novel  markers  for
di f ferent  subpopulat ions  of  DNT ce l l s  that  can be  used in  the  phenotypic  and/or  funct ional
character izat ion of  these  re lat ive ly  rare  ce l l s  in  hea l th  and disease .
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Introduct ion:  Studying the  nutr i t ion of  pet  dogs  in  the  United  States  presents  many opportunit ies
for  veter inary  pract i t ioners  to  understand what  foods  owners  are  choosing,  and how those  choices
impact  pet  hea l th .  

Methods :  Over  40,00  ini t ia l  surveys  completed  by  US dog owners  as  part  of  the  Dog Aging Project ,
f rom 2020 to  2022.  Owners  responded to  many quest ions  covering pr imary  diet  component ,  and the
organic  and gra in-free  s tatus  of  that  component ,  secondary  diet  component  ( i f  appl icable) ,
demographic  information (both owner  and dog demographics) ,  and other  comprehensive  hea l th
quest ions .  The pr imary  and secondary  diet  component  information was  examined across
demographic  var iables  to  determine which demographic  factors  appear  to  inf luence  owner  decis ions
regarding diet  choice ,  and across  hea l th  outcomes  to  f ind any potent ia l  corre lat ions  with  pr imary
diet  type .  

Resul ts :  Owner  demographic  var iables  had less  inf luence  on diet  choice  than dog demographic
var iables .  The one owner  demographic  var iable  that  meaningful ly  inf luenced diet  choice  was  owner
age .  Owner  income did  not  meaningful ly  inf luence  diet  choice  in  this  populat ion across  a l l  d iet
types .  Smal ler  dogs  tend to  be  fed  diets  other  than extruded dry  d iet .  Purebred and intact  dogs  were
more  l ike ly  to  be  consuming raw diets .  Less  act ive  dogs  tend to  eat  more  canned and home cooked
food.  Act ive  dogs  tend to  eat  more  extruded dry ,  commercia l  raw,  and home raw diets .  Rura l  dogs
were  more  l ike ly  to  be  fed  home raw diets ,  whi le  urban dogs  were  more  l ike ly  to  eat  commercia l
raw,  canned,  f reeze-dried ,  and home cooked foods .  A surpris ing  percentage  of  therapy and service
dogs  were  reported  to  be  on raw diets ,  which i s  a  concern as  these  dogs  are  more  l ike ly  to  interact
with  immunocompromised persons .  Coasta l  s tates  fed  extruded dry  d iets  a t  a  lower  rate  compared
to  the  centra l  s tates .  Home cooked diets  s tat i s t ica l ly  s igni f icant ly  corre lated  with  GI ,  l iver ,  and
kidney disease  d iagnoses .  Commercia l  raw diets  s tat i s t ica l ly  s igni f icant ly  corre lated  with
respiratory  d iseases .  

Conclus ion:  Dog and owner  demographic  var iables  impact  the  feeding choices  that  owners  make for
their  pet  dogs ,  which i s  an  important  considerat ion for  veter inary  nutr i t ion research s tudying the
impact  of  nutr i t ion on diseases ,  and wi l l  be  an important  considerat ion for  trans lat ional  nutr i t ion
research.  Raw and home prepared cooked diets  require  further  invest igat ion with  respiratory ,  GI ,
l iver ,  and kidney diseases .

S u p p o r t :  N I H  T 3 2  p r o g r a m ,  T h e  D o g  A g i n g  P r o j e c t  i s  s u p p o r t e d  b y  U 1 9  g r a n t  A G 0 5 7 3 7 7  f r o m  t h e  N a t i o n a l
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OBJECTIVE:  The Dog Aging Project  (DAP)  i s  a  long-term,  longitudinal  s tudy of  over
45,000 dogs  located  throughout  the  United  States .  Dogs  provide  va luable  ins ights  as
sent inels  for  human disease  re lated  to  environmenta l  exposures  because  dogs  share  human
exposures  and have  shorter  l i fespans .  The object ive  of  this  p i lot  s tudy was  to  determine i f
pass ive  samplers  could  be  deployed to  DAP part ic ipants  to  at tach to  their  dog ’ s  co l lars  to
quant i tat ive ly  assess  chemica l  exposures  within  the  shared home environment .

METHODS:  Prec leaned pass ive  s i l i cone monitor ing devices  were  worn by  DAP dog s tudy
part ic ipants  (N=15)  on their  co l lar  for  5  fu l l  days .  Once  removed,  they  were  p laced in  a
c lean piece  of  a luminum foi l  and sea led  in  an a ir t ight  bag .  Al l  samplers  and f ie ld  b lanks
(N=3)  were  processed  and analyzed for  a  sui te  of  target  compounds  us ing gas
chromatography–mass  spectrometry .  Fie ld  b lanks  were  used to  determine the  method
detect ion l imits  (MDLs)  of  each analyte  and median va lues  were  ca lculated  for  a l l  120
speci f ic  compounds  detected .  

RESULTS:  Analytes  be longing to  these  chemica l  c lasses  were  detected  us ing s i l i cone dog
tags  p laced on dog ’ s  co l lars :  brominated  f lame retardants ,  organophosphates ,  PAHs,
polychlor inated  biphenyls ,  pest ic ides ,  phthalates ,  and personal  care  products .  Di f ferences
in  both the  types  and amounts  of  analytes  detected  var ied  s igni f icant ly  between
part ic ipants .  

CONCLUSIONS:  The data  in  this  s tudy indicate  that  s i l i cone dog tags  are  an ef fect ive
means  to  measure  chemica l  exposure  in  pet  dogs .  This  supports  the  va lue  of  us ing s i l i cone
tags  with  dogs  to  invest igate  hea l th  impacts  on humans  from shared exposures .

S u p p o r t :  U 1 9  G r a n t  A G 0 5 7 3 7 7  f r o m  t h e  N a t i o n a l  I n s t i t u t e  o n  A g i n g  
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Candida  auris  poses  a  press ing  g lobal  publ ic  hea l th  threat  that  has  been l inked to  numerous
outbreaks  worldwide  and i s  associated  with  a  s igni f icant ly  high morta l i ty  rate .  The l imited
treatment  opt ions  and the  upsurge  of  drug res i s tance  in  C.  aur is ,  prompted us  to  eva luate  a
l ibrary  of  FDA-approved drugs  for  their  abi l i ty  to  restore  the  ant i-Candida  act iv i ty  of  azole
ant i fungal  agents .  We ident i f ied  the  HIV protease  inhibi tors  a tazanavir  and saquinavir ,  as
co-drugs  that  can overcome azole  res i s tance  in  C.  aur is .  Atazanavir  and saquinavir
displayed remarkable  in  v i tro  synergis t ic  act iv i ty  with  i traconazole  and posaconazole
against  a l l  tes ted  C.  aur is  i so lates .  Moreover ,  both atazanavir  and saquinavir  restored the
fungis tat ic  act iv i ty  of  i t raconazole  and posaconazole  against  C.  aur is  in  an in  v i tro  t ime-
ki l l  assay .  Furthermore,  in  contrast  to  the  individual  drugs ,  the  two combinat ions ,
atazanavir/posaconazole  and saquinavir/posaconazole ,  demonstrated  s igni f icant  inhibi t ion
of  C.  aur is  b iof i lm format ion,  achieving reduct ions  of  66 .2% and 81.2%,  respect ive ly .  The
mechanist ic  invest igat ion indicated  that  a tazanavir  and saquinavir  s igni f icant ly  inhibi ted
ef f lux  pumps,  g lucose  ut i l izat ion,  and ATP synthes is  in  Candida .  When evaluated  in  a
mouse  model  of  d isseminated  candidias i s ,  the  combinat ions  of  a tazanavir/ i traconazole ,
saquinavir/ i traconazole ,  a tazanavir/posaconazole  and saquinavir/posaconazole ,
s igni f icant ly  reduced C.  aur is  burden in  murine  kidneys .  The reduct ion ranged from 93% to
99%,  generat ing  log10 colony forming unit  (CFU) reduct ions  of  1 .15 ,  0 .85 ,  2 .04 ,  and 1 .44 ,
respect ive ly .  Al together ,  the  data  indicate  that  a tazanavir  and saquinavir  are  potent  azole
chemo-sensi t iz ing  agents  that  meri t  further  invest igat ion.

S u p p o r t :  N a t i o n a l  I n s t i t u t e  o f  H e a l t h
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Mayaro virus  (MAYV) i s  an  emerging mosquito-borne pathogen responsib le  for  a  febr i le
i l lness  character ized  by  arthra lg ia  and fat igue  that  can las t  up to  years  a f ter  the  acute  phase
of  infect ion.  MAYV is  c lose ly  re lated  to  chikungunya virus  (CHIKV),  but  the  d isease
burden of  CHIKV is  s igni f icant ly  larger  than MAYV which i s  in  part  expla ined by  i t s
transmiss ion by  the  aggress ive ly  human-bit ing  mosquitoes  Aedes  aegypt i  and Aedes
a lbopictus .  Recent  outbreaks  of  MAYV in  Hait i  ra i se  the  quest ion of  whether  the  v irus  has
adapted towards  infect ion of  these  urban mosquito  species  s ince  very  few jungle-dwel l ing
mosquitoes  are  found in  Hait i  that  typica l ly  mainta in  the  v irus  in  a  jungle  transmiss ion
cyc le  in  South America .  Given the  proximity  of  recent  cases  of  Mayaro fever  to  the  United
States  and the  lack  of  approved therapeut ics  or  vacc ines  avai lab le ,  we sought  to
character ize  the  adaptat ion of  MAYV to  Aedes  aegypt i  and Aedes  a lbopictus  mosquitoes  as
a  r i sk  assessment  for  spread throughout  the  Caribbean and to  the  United  States .  Using
three  genet ic  sequences  of  MAYV stra ins  from the  Hait i  outbreak in  2015,  we constructed
infect ious  cDNA c lones  of  the  v irus  and generated  s tocks  of  v irus  from these  c lones  to  use
in  our  s tudies .  We performed growth curves  of  these  s tra ins  in  Ae.  aegypt i  and Ae.
a lbopictus  mosquito  ce l l  l ines  to  determine how wel l  the  Hait ian s tra ins  repl icate  compared
to  a  more  ancestra l  s tra in  i so lated  in  Trinidad in  1954.  Future  s tudies  wi l l  involve
infect ing  l ive  mosquitoes  to  measure  their  transmiss ion potent ia l  compared to  the  ancestra l
i so late .  Given the  abi l i ty  of  MAYV to  infect  a  range  of  mammal ian hosts  and mosquito
species  found within  the  United  States ,  the  increas ing geographic  spread towards  the
United  States ,  increas ing case  numbers ,  and the  lack  of  therapeut ics  or  vacc ines  avai lab le ,
MAYV poses  a  rea l  threat  that  must  be  examined and mit igated .

S u p p o r t :  N I H
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Inappetence  i s  a  common c l inica l  problem in  hospi ta l ized  a lpacas  and i s  a  r i sk  factor  for
development  of  ketos is  and hepat ic  l ip idos is ,  thereby decreas ing prognosis .  Mirtazapine
(MRZ) i s  a  noradrenergic  and speci f ic  serotonergic  ant idepressant ,  used  in  s ick  cats  and
dogs  for  appet i te  s t imulat ion and weight  ga in .  The pharmacokinet ics  of  MRZ have  been
invest igated  in  dogs ,  cats ,  and horses  and show species-speci f ic  d i f ferences ,  but  have  not
been invest igated  in  a lpacas .  The a im of  this  s tudy was  to  invest igate  the  p lasma
concentrat ions  and potent ia l  ora l  t ransmucosa l  (OTM) absorpt ion of  MRZ in  hea l thy  adul t
a lpacas  to  determine the  potent ia l  use  of  this  drug in  this  species .  A s ingle  dose  of  2  mg/kg
MRZ was  administered  ora l ly  v ia  syr inge  to  seven hea l thy  adul t  a lpacas .  B lood was
col lected  from cephal ic  ve in  (CV;  n=5)  and jugular  vein  ( JV;  n=7)  catheters  immediate ly
prior  to  and at  15 ,  30 ,  60 ,  90  minutes  and 2 ,  4 ,  6 ,  8 ,  12 ,  24  hours  a f ter  administrat ion.
Plasma MRZ concentrat ions  were  determined by  u l tra-pressure  l iquid  chromatography with
tandem mass  spectrometry .  Pre l iminary  maximum plasma concentrat ions  (Cmax)  from the
JV samples  (148.88  ng/mL ± 90.26)  are  observed within  15  minutes  and are  substant ia l ly
higher  than the  Cmax of  the  CV samples  observed at  30  minutes  (3 .04  ng/mL ± 0 .22) ,
suggest ing  rapid  OTM absorpt ion of  MRZ in  a lpacas .  The JV concentrat ions  in  a lpacas  are
s imi lar  to  JV concentrat ions  publ i shed in  humans,  cats ,  and dogs  but  CV concentrat ions
fa i led  to  reach therapeut ic  concentrat ions  reported  in  those  species .  Pre l iminary  resul ts  of
this  s tudy suggest  that  concentrat ions  of  MRZ known to  be  therapeut ic  in  other  species
may be  fa l se ly  e levated  due  to  sample  s i te  used  for  col lect ion.  Addit ional  information i s
needed before  us ing ora l  MRZ in  a lpacas ,  inc luding further  s tudies  of  h igher  doses ,  a l tered
formulat ions ,  or  a l ternate  routes  of  administrat ion.

S u p p o r t :  A m e r i c a n  B o a r d  o f  V e t e r i n a r y  P r a c t i t i o n e r s  F o u n d a t i o n ' s  R e s e a r c h  G r a n t  
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P e o p l e  o f  a  P a n d e m i c
K w i t n y ,  M o l s ;  R i c h a r d s ,  Q u i n n ;  C a n n ,  N a t a l i e ;  L e w i s ,  J a s m i n e ;  V a u g h t ,  K a y l a ;  B e j o y ,  A r u s h i ;
G u t i e r r e z ,  M a t o s ,  F e r n a n d a ;  D i G i r o l a m o ,  G r a c e ;  L o v i n g ,  C h l o e ;  N e v e l d i n e ,  T e g a n ;  W e e k e s ,
S a k i n a ;  W e n z e l ,  S o p h i e
¹ V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e
² M a s t e r s  o f  P u b l i c  H e a l t h  p r o g r a m

People  with  marginal ized  ident i t ies  were  d isproport ionate ly  a f fected  by  the  COVID-19
pandemic .  There  was  an increase  in  overdose-re lated  morta l i ty  and a  higher  morta l i ty  rate
in  rac ia l  minori t ies .  The pandemic  showed an increase  in  i so lat ion of  o lder  adul ts  which
has  been l inked to  negat ive  hea l th  outcomes .  These  i ssues  were  exacerbated  in  rura l
Appalachia .

In  Spring 2021,  we conducted  40  interviews with  o lder  adul ts  (8) ,  Lat inx  individuals  (12) ,
Black  individuals  (9) ,  and people  who use  drugs  (11) ,  in  Virginia ’ s  New River  Val ley ,  with
the  goal  of  understanding how the  pandemic  impacted  these  populat ions .  A thematic
analys is  revea led  major  themes : i so lat ion,  technology and the  internet ,  adherence  to  hea l th
pol icy ,  fa i th/re l ig ion,  menta l  hea l th ,  res i l ience ,  and access  to  resources .  

These  themes  he lp  bet ter  understand how marginal ized  populat ions  experienced the
pandemic .  Tel l ing  their  s tor ies  not  only  humanizes  them but  a l so  g ives  ins ight  into  how
resources  in  the  community  can be  bet ter  leveraged to  serve  these  populat ions ,  he lping
loca l  community  partners  work to  remove barr iers  to  care .

S u p p o r t :  T o w n  o f  B l a c k s b u r g  
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A r t i f i c i a l  I n t e l l i g e n c e - D r i v e n  M a c r o p h a g e  I d e n t i f i c a t i o n  i n  C a n i n e  D i f f u s e  L a r g e  B
C e l l  L y m p h o m a :  A  P i l o t  S t u d y  t o  E x p l o r e  P r o g n o s t i c  S i g n i f i c a n c e
S a i  N a v y a  V a d l a m u d i ¹ ,  A n d r e a  P .  S a n t o s ² ,  S a n t i a g o  D i a b ¹ ,  P r i s c i l a  B .  S .  S e r p a ¹
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  R e g i o n a l  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S
² D e p a r t m e n t  o f  C o m p a r a t i v e  P a t h o b i o l o g y ,  P u r d u e  U n i v e r s i t y  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  P u r d u e  U n i v e r s i t y ,  W e s t  L a f a y e t t e ,  I N ,  U S A

Canine  di f fuse  large  B ce l l  lymphoma (DLBCL) i s  the  most  common neoplasm in  dogs .
Within the  tumor microenvironment ,  tumor-associated  macrophages  p lay  a  p ivota l  ro le
and have  been associated  with  worse  prognosis  in  humans .  These  macrophages  can engage
in  the  phagocytos is  and scavenging of  tumor ce l l s ,  resul t ing  in  the  character is t ic  “ s tarry-
sky”  pat tern by  the  presence  of  t ingib le  body macrophages  (TBM).  This  d is t inct ive  pat tern
is  a  protect ive  e lement  by  exert ing  control  over  tumor growth and a  va luable  indicator  for
prognost ic  invest igat ions .  This  s tudy a imed to  apply  art i f ic ia l  inte l l igence  (AI)  for
his topathology image analys is  and determine the  degree  of  TBM inf i l t rat ion into  DLBCL
for  further  corre lat ion analys is  of  their  impact  on surviva l  outcomes .  The analys is  inc luded
retrospect ive  cases  of  canine  DLBCL (present  in  lymph nodes  or  sp leen) ,  regardless  of  age ,
breed,  or  sex ,  submitted  to  the  Virginia  Tech Animal  Laboratory  Services  (2013– 2023) .
From 924 cases ,  43  were  se lected  due  to  the  avai labi l i ty  of  complete  c l inica l  h is tory  and
histo logy  s l ides .  P ictures  of  ten f ie lds  within  the  neoplast ic  populat ion were  taken in  a
randomized manner  at  20x  magnif icat ion and used for  annotat ion,  tra ining,  and analys is
us ing an AI  based  sof tware  QuPath.  The sof tware  was  tra ined us ing a  se lect ion of  ten
sample  images ,  each thoughtful ly  annotated  to  highl ight  crucia l  features  of  TBM. The cases
were  further  d ivided into  two groups  based  on surviva l  (<6  and ≥6  months) .  The AI
success fu l ly  counted TBM in 34  cases  (79%) ,  whi le  9  cases  were  ident i f ied  as  out l iers
(except ional ly  high or  low counts) .  A comparat ive  eva luat ion was  then undertaken between
the  AI-generated  resul ts  and the  invest igators  counts .  No s igni f icant  corre lat ion was
observed between the  numbers  of  TBM and surviva l  outcomes  (P=0.6402) .  The AI
ef fect ive ly  ident i f ied  TBM, a l though in  a  few instances  excess ive  s troma and autolys is  were
confounding factors .  Future  s tudies  wi l l  a im at  AI  ref inement ,  conf irmat ion of  TBM with
immunohistochemistry ,  and a  larger  data  set  to  y ie ld  more  prec ise  resul ts .
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E x p l o r i n g  r a d i o m i c s  o n  M a g n e t i c  r e s o n a n c e  I m a g i n g  f o r  t h e  d i a g n o s i s  o f  g l i o m a  i n
d o g s .
J o s e f a  K .  G a r c i a - M o r a ¹ ˒² ,  R e l l  L .  P a r k e r ¹ ,  K u r t  Z i m m e r m a n ³ ,  G r e g o r y  D a n i e l ¹ ,  J h o n  L .
R o b e r t s o n ² ˒⁴ ˒⁵ ,  J h o n  H .  R o s s m e i s l ¹ ˒² ˒⁴ ˒⁵
¹ D e p a r t m e n t  o f  S m a l l  A n i m a l  C l i n i c a l  S c i e n c e s  a n d  A n i m a l  C a n c e r  C a r e  a n d  R e s e a r c h  C e n t e r ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,
V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V i r g i n i a ,  U S A .
² V e t e r i n a r y  a n d  C o m p a r a t i v e  N e u r o - O n c o l o g y  L a b o r a t o r y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V i r g i n i a ,  U S A .
³ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  &  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V i r g i n i a ,  U S A .
⁴ S c h o o l  o f  B i o m e d i c a l  E n g i n e e r i n g  a n d  S c i e n c e s ,  V i r g i n i a  T e c h - W a k e  F o r e s t  U n i v e r s i t y ,  B l a c k s b u r g ,  V i r g i n i a ,  U S A 5 C o m p r e h e n s i v e  C a n c e r  C e n t e r  a n d
B r a i n  T u m o r  C e n t e r  o f  E x c e l l e n c e ,  W a k e  F o r e s t  S c h o o l  o f  M e d i c i n e ,  W i n s t o n - S a l e m ,  N o r t h  C a r o l i n a ,  U S A .
⁵ C o m p r e h e n s i v e  C a n c e r  C e n t e r  a n d  B r a i n  T u m o r  C e n t e r  o f  E x c e l l e n c e ,  W a k e  F o r e s t  S c h o o l  o f  M e d i c i n e ,  W i n s t o n - S a l e m ,  N o r t h  C a r o l i n a ,  U S A .

Background:  On magnet ic  resonance  imaging (MRI) ,  qual i ta t ive  character is t ics  lack
biologica l  speci f ic i ty  and show low sensi t iv i t ies  and speci f ic i t ies  for  the  d iagnosis  of  canine
intracrania l  g l ioma (GM).  As  a  resul t ,  predict ion of  GM type  and grade  and di f ferent iat ion
of  GM from other  intra-axia l  d iseases  that  can mimic  GM is  d i f f icul t  even for  experienced
radiologis ts .  Recent ly ,  quant i tat ive  imaging analys is  (qMRI)  has  been receiving more
attent ion in  veter inary  medic ine .  The f ie ld  i s  known as  “radiomics”  which combine
diagnost ic  imaging techniques  with  art i f ic ia l  inte l l igence  (AI)-based quant i tat ive
computat ional  analys is  to  extract  object ive  information from images  associated  with  shape,
texture ,  and intensi ty  to  f ind diagnost ic/prognost ic  pat terns  that  are  not  v is ib le  to  the
human eye .
Hypotheses/object ives :  qMRI features  wi l l  be  more  accurate  than expert-def ined qual i ta t ive
imaging character is t ics  to  c lass i fy  the  type  and grade  of  canine  GM and for  the
di f ferent iat ion of  GM from other  d iseases  that  can mimic  g l ioma.  Foca l  intra-axia l  d iseases
wi l l  each display  a  unique  set  of  radiomic  qMRI features  that  can be  used to  def ine  these
ent i t ies .
Animals  and Methods :  Three  raters  that  were  b l inded and had dis t inct  exper ience  leve ls
assessed  a  dataset  of  186 bra in  MRI s tudies  f rom dogs  with  foca l  intra-axia l  bra in  les ions ,
inc luding 156 his to logica l ly  conf irmed intracrania l  GM (90 o l igodendrogl iomas ,  47
astrocytomas ,  9  undef ined GM),  3  granulomas ,  3  MUE and 24  CVA.  Les ion features ,  s ignal
character is t ics  and secondary  ef fects  were  eva luated .  Raters  determined i f  the  les ion was  a
tumor,  i f  i t  was  a  tumor,  which type  and grade ,  and i f  not  tumor,  ass igned an a l ternate
diagnosis  (abscess/granuloma,  MUE,  CVA,  other) .  Resul ts  were  compared to  the
his topathologic  d iagnosis ,  and inter-observer  agreements  were  obta ined.  A low corre lat ion
was  found for  GM type  (k=0.4)  and low/moderate  for  GM grade  (high:  k=0.34  low:  k=0.5) .
The same data  set  wi l l  be  used  to  eva luate  the  performance  of  qMRI features  us ing an
open-source  image analys is  sof tware  (3Dsl icer)  s tart ing  with  the  pre-process ing s tep
(regis trat ion,  f ie ld  b ias  correct ion,  denois ing  and interpolat ion and bra in  mask
segmentat ion) ,  fo l lowing by  intensi ty  normal izat ion us ing python and bra in  tumor
segmentat ion in  3D s l icer .  qMRI features  wi l l  be  extracted  on 3Dsl icer  us ing pyradiomics
package .  Machine  learning c lass i f icat ion models  wi l l  be  developed in  Orange,  an  open-
source  data  analys is  and visua l izat ion sof tware .

S u p p o r t :  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h ,  G r a n t / A w a r d  N u m b e r s :  P 0 1 C A 2 0 7 2 0 6 ,

R 0 1 C A 1 3 9 0 9 9 , R 0 1 C A 2 1 3 4 2 3 ,  R 0 1 C A 2 5 6 2 8 5 , U L 1 T R 0 0 3 0 1 5 ,  K L 2 T R 0 0 3 0 1
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I n t e r i m  A n a l y s i s  o f  a  N o v e l  C h e m o t h e r a p y  P r o t o c o l  T H O P  ( T e m o z o l o m i d e ,
D o x o r u b i c i n ,  V i n c r i s t i n e ,  P r e d n i s o n e )  f o r  t h e  T r e a t m e n t  o f  n a ï v e  B - c e l l  L y m p h o m a  i n
D o g s
A l e j a n d r a  T e l l e z ,  E s t e r  Y a n g ,  M a r l i e  N i g h t i n g a l e ,  N i k o l a o s  D e r v i s i s ,  S h a w n a  K l a h n
¹ V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e .  D e p a r t m e n t  o f  S m a l l  A n i m a l  C l i n i c a l  S c i e n c e s
² A n i m a l  C a n c e r  C a r e  a n d  R e s e a r c h  C e n t e r

Introduct ion:  The gold  s tandard for  mult icentr ic  lymphoma in  dogs  i s  CHOP-based
protocols .  Current  evidence  suggests  that  d isease  control  i s  most  f requent ly  lost  fo l lowing
cyc lophosphamide  administrat ion.  The a im of  this  p i lot  prospect ive  s tudy i s  to  determine
the  ef f icacy  and toxic i ty  prof i le  of  a  novel ,  mult i-agent  protocol ,  THOP,  as  f i rs t- l ine
treatment  in  dogs  with  intermediate- large  B-ce l l  lymphoma.
Mater ia l s  and Methods :  Dogs  were  enrol led  i f  they  were  d iagnosed with  intermediate- large
B-ce l l  lymphoma and had not  rece ived >10 days  of  cort icosteroids .  THOP was  administered
on a  three-week cyc le ,  for  f ive  cyc les .
Dogs  were  fu l ly  s taged at  screening,  a t  week s ix  and at  the  end of  the  protocol  and
monitored with  monthly  phys ica l  exams unt i l  cytologica l ly  conf irmed re lapse .  Standard
VCOG response  and toxic i ty  cr i ter ia  were  used.  Response  rate ,  t ime to  best  response ,  t ime
to progress ion (TTP),  and overa l l  surviva l  t ime (OS)  were  est imated us ing commercia l ly
avai lab le  s tat i s t ica l  sof tware .
Resul ts :  Fourteen of  twenty  p lanned dogs  have  been enrol led .  Three  dogs  c lass i f ied  as  Stage
II I ,  f ive  dogs  s tage  IV,  s ix  dogs  Stage  V;  e ight  were  substage  a  and seven substage  b .  A tota l
of  70  cyc les  of  THOP have  been administered.  Al l  dogs  achieved complete  remiss ion
(within  a  median of  26 .5  days) ,  with  TTP of  269 days  and OS of  433 days .  There  were  f ive
Grade  I I I  and four  grade  IV hematologic  toxic i t ies ;  Grade  I I I  and IV gastrointest ina l
toxic i t ies  were  not  observed.
Conclus ions :  THOP appears  to  be  a  wel l - to lerated  and ef fect ive  f i rs t- l ine  protocol  for  the
treatment  of  B-  ce l l  lymphoma in  dogs .

S u p p o r t :  V e t e r i n a r y  M e m o r i a l  F u n d  ( V M F )  
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C o m p a r a t i v e  s t u d y  o f  t h e  i n f l u e n c e  o n  h e e l  m o v e m e n t  a n d  f o o t  b i o m e c h a n i c s
b e t w e e n  a l u m i n u m  n a i l  o n  s h o e s  a n d  c o m m e r c i a l  f a b r i c - c u f f  i n d i r e c t  g l u e  o n  s h o e s .
A m y  S a n t o n a s t a s o ¹ ,  V M D ,  M S ,  D A B V P  ( E q u i n e  P r a c t i c e ) .  F a b i a n  J i m e n e z - R o a ¹ ,  D V M .
C h r i s t o p h e r  B y r o n ¹ ,  D V M ,  M S ,  D A C V S .  T r a v i s  B u r n s ¹ ,  M S c ,  C J F ,  T E ,  E E ,  F W C F  R a f f a e l l a  D e
V i t a ² ,  P h D .  L a u r e n  T r a g e r - B u r n s ¹ ,  D V M ,  M S ,  D A C V S M R - E q u i n e .  R e b e c c a  F u n k ¹ ,  D V M ,  M S ,
D A C V I M .
¹  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e .  L a r g e  a n i m a l  D e p a r t m e n t  
²  C o l l e g e  o f  E n g i n e e r i n g  ( V i r g i n i a  T e c h )  D e p a r t m e n t  o f  B i o m e d i c a l  E n g i n e e r i n g  a n d  M e c h a n i c s .

The equine  hoof  i s  a  f lex ib le  s tructure ,  and i t s  deformat ion during locomotion i s  an
important  part  of  the  hoof  mechanism.  The hoof  mechanism is  be l ieved to  p lay  a  v i ta l  ro le
in  absorpt ion of  ground react ion force  and in  vascular  perfus ion of  the  hoof .  I t  has  been
speculated  that  shoeing may have  a  negat ive  e f fect  on the  hoof  mechanism by restr ic t ing
natura l  movement  of  the  hoof ,  but  l i t t le  research has  been done to  explore  the  e f fects  of
di f ferent  types  of  horse  shoes  on the  hoof  mechanism.
This  project ’ s  main goal  was  to  measure  the  e f fects  of  two types  of  horse  shoes  on heel
movement  in  the  fore l imb of  the  horse .  We a imed to  compare  the  e f fects  on hoof  hee l
movement  of  an  indirect  g lue-on shoe with  a  fabr ic  cuf f ,  an  open-heel  a luminum nai l -on
shoe,  and no shoe  (barefoot) .
We hypothes ized  that  an  open-heel  a luminum nai l -on shoe and an indirect  g lue-on shoe
would  restr ic t  hee l  movement  compared to  no shoes  (barefoot)  condit ions  and that  an
indirect  g lue-on shoe would  restr ic t  hee l  movement  to  a  greater  degree  than a  nai l -on shoe.
Nine  horses  of  varying breeds  and disc ip l ines  have  been inc luded,  and the  s tudy was
performed on asphal t  (hard  foot ing)  and in  a  r id ing arena  (sof t  foot ing) .  A displacement
sensor  was  mounted direct ly  on each horse ’ s  hee ls  which measured expansion and
contract ion during each s tr ide ;  data  was  col lected  and processed  for  a  minimum of  ten
str ides  per  each condit ion.
Data  obta ined from the  di f ferent  shoeing techniques  (barefoot ,  a luminum nai l -on shoe and
the  indirect  g lue-on shoe)  wi l l  be  compared us ing a  mixed model  ANOVA i f  the  data  i s
normal ly  d is tr ibuted  or  l inear  genera l ized  est imat ing equat ions  i f  data  i s  skewed.  Stat i s t ica l
s igni f icance  wi l l  be  set  to  P<0.05.
The data  obta ined for  the  f i rs t  n ine  horses  i s  current ly  being processed  and organized for
pre l iminary  resul ts .  S ix  addi t ional  horses  wi l l  be  tes ted  in  the  spr ing of  2024.

S u p p o r t :  E R C  ( E q u i n e  R e s e a r c h  C o m p e t i t i o n )
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N o r t h  A m e r i c a n  C u l e x  m o s q u i t o e s  a r e  c o m p e t e n t  v e c t o r s  f o r  U s u t u  v i r u s
R a c h e l  P e r s i n g e r ¹ ˒² ,  N i s h a  D u g g a l ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  B l a c k s b u r g ,  V A
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c ,  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A

Usutu virus  (USUV) i s  an  emerging mosquito-borne virus  be longing to  the  Flavivir idae
family  and i s  c lose ly  re lated  to  West  Ni le  v irus  (WNV).  I t  i s  mainta ined in  an enzoot ic
cyc le  pr imari ly  involving passer ine  birds  and Culex  spp.  mosquitoes .  USUV was  f i rs t
i so lated  in  South Afr ica  in  1959 and has  s ince  spread throughout  Afr ica  and Europe,
caus ing mass  morta l i ty  of  the  Euras ian b lackbird  (Turdus  merula) .  In  addi t ion,  there  has
been an increase  in  human cases  ranging from asymptomatic  to  neuroinvas ive  d isease .  To
understand the  emergence  potent ia l  of  USUV,  we sought  to  invest igate  the  vector
competence  of  North American Culex  tarsa l i s  and Culex  pipiens ,  both competent  vectors
for  WNV. Cx.  tarsa l i s  and Cx.  p ipiens  were  exposed to  art i f ic ia l  b loodmeals  spiked with  7-
8  log10 PFU/mL of  USUV isolate  Nether lands  2016 or  Uganda 2012.  Both species  were  able
to  transmit  USUV,  with  13% of  Cx.  p ipiens  and 4% of  Cx.  tarsa l i s  having infect ious  v irus  in
their  sa l iva .  We wanted to  further  assess  vector  competence  of  Cx.  tarsa l i s  and Cx.  p ipiens
through a  b ird-to-mosquito  enzoot ic  transmiss ion model .  To do so ,  we f i rs t  es tabl i shed a
passer ine  bird  model  for  USUV.  We inoculated  domest ic  canar ies  (Ser inus  canar ia  forma
domest ica) ,  a  species  highly  suscept ib le  to  WNV, with  USUV isolate  Nether lands  2016 or
Uganda 2012.  Canaries  were  suscept ib le  to  USUV,  reaching viremias  predicted  to  be
transmiss ib le  to  mosquitoes .  Next ,  we p lan to  feed  Cx.  p ipiens  and Cx.  tarsa l i s  on USUV
infected  canar ies  and measure  vector  competence .  These  resul ts  indicate  Cx.  p ipiens  and
Cx.  tarsa l i s  have  the  potent ia l  to  be  pr imary  vectors  of  USUV in  North America .
Furthermore,  we descr ibe  a  passer ine  bird  model  that  can be  used to  s tudy USUV
pathogenes is  and enzoot ic  transmiss ion.  Understanding species  competent  for  USUV can
better  predict  i t s  emergence  potent ia l  and maintenance .

S u p p o r t :  N I H  N I A I D  R 2 1  A I 1 5 6 3 2 2  a n d  N I H  N I G M S  1 R 0 1 G M 1 5 2 7 4 3 - 0 1
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F i r s t  s u c c e s s f u l  e n g r a f t m e n t  o f  h u m a n  l i v e r  c a n c e r  c e l l  l i n e  i n  h i g h l y  r o b u s t
i m m u n o c o m p r o m i s e d  p o r c i n e  m o d e l  t o  t e s t  t h e  t u m o r  a b l a t i o n  e f f i c a c y  b y
h i s t o t r i p s y
T a m a l i k a  P a u l ¹ ,  K . M .  I m r a n ² ,  J e s s i c a  G a n o n ³ ,  B r i e  T r u s i a n o ¹ ,  K i r s t e n  E d e n ¹ ,  H a n n a h  I v e s t e r ² ,
M a d e l i n e  M o t t ² ,  M a n a l i  P o w a r ² ,  M i c h a e l  E d w a r d s ⁵ ,  C h r i s t o p h e r  B y r o n ⁶ ,  S h e r r i e  C l a r k -
D e e n e r 6 ,  K i h o  L e e ⁷ ,  T i m  Z i e m l e w i c z ⁸ ,  E l i  V l a i s a v l j e v i c h ⁴ ,  I r v i n g  C .  A l l e n ¹ ˒² ˒⁴
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A .
² G r a d u a t e  P r o g r a m  i n  T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e  a n d  H e a l t h ,  V i r g i n i a  T e c h ,  R o a n o k e ,  V A ,  U S A
³ D e p a r t m e n t  o f  B i o m e d i c a l  E n g i n e e r i n g  a n d  M e c h a n i c s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A
⁴ I n s t i t u t e  f o r  C r i t i c a l  a n d  A p p l i e d  S c i e n c e  C e n t e r  f o r  E n g i n e e r e d  H e a l t h ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A
⁵ D e p a r t m e n t  o f  S m a l l  A n i m a l  C l i n i c a l  S c i e n c e s ,  V i r g i n i a – M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  B l a c k s b u r g ,  V A ,  U S A
⁶ D e p a r t m e n t  o f  L a r g e  A n i m a l  C l i n i c a l  S c i e n c e s ,  V i r g i n i a – M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  B l a c k s b u r g ,  V A ,  U S A
⁷ D i v i s i o n  o f  A n i m a l  S c i e n c e ,  C o l l e g e  o f  A g r i c u l t u r e  F o o d  a n d  N a t u r a l  R e s o u r c e s ,  U n i v e r s i t y  o f  M i s s o u r i ,  C o l u m b i a ,  M O ,  U S A
⁸ D e p a r t m e n t  o f  R a d i o l o g y ,  U n i v e r s i t y  o f  W i s c o n s i n - M a d i s o n

Liver  tumor,  commonly  ca l led  as  the  Hepatoce l lu lar  carc inoma (HCC) i s  the  most  common
type of  pr imary  l iver  mal ignancy.  I t  i s  the  fourth  leading cause  of  cancer-re lated  deaths .
Late  d iagnosis ,  locat ion of  the  tumor,  tumor burden,  and metastases  makes  l iver  tumor
very  chal lenging to  treat  by  l iver  transplantat ion,  surgica l  procedures ,  and other  ablat ion
techniques  l ike  cryoablat ion and thermal  ablat ion.  Also ,  the  absence  of  a  prec l inica l  animal
model  makes  i t  cha l lenging to  develop and explore  the  feas ib i l i ty  of  treatment  modal i t ies .
Histotr ipsy  i s  a  non-invas ive ,  non-ioniz ing,  non-thermal ,  image-guided focused u l trasound
ablat ion treatment  method that  uses  high-pressure  pulses  to  create  acoust ic  cavi tat ion,  a
“bubble  c loud, ”  a t  the  target .  The bubble  c loud expands  and col lapses ,  which ablates  the
t i ssue  into  an ace l lu lar  homogenate .

Pigs  are  idea l  animal  models  as  they  c lose ly  resemble  the  human anatomy and are  very
s igni f icant  in  improving the  trans lat ion to  human pat ients .  This  s tudy a imed to  establ i sh
the  feas ib i l i ty  of  success fu l ly  ab lat ing  l iver  tumors  by  his totr ipsy  us ing an
immunocompromised porcine  model  to  generate  HepG2 human l iver  cancer  ce l l  l ine  tumors
in  the  l iver  of  the  immunocompromised pigs .  The orthotopic  porc ine  model  was  es tabl i shed
using RAG2/IL2RG double  knockout  immunocompromised pigs .  HepG2 ce l l s  were  in jected
orthotopica l ly  into  the  l iver  of  immunocompromised pigs .  Three  weeks  a f ter  the  in ject ions ,
CT images  and necropsy  indicated  success fu l  engraf tment  and growth of  l iver  tumors  in  the
pigs .  The ul trasound images  and post-his totr ipsy  treatment  his to logy  images  showed
conf irmed ablat ion zones  in  the  l iver .  Therefore ,  in  conclus ion,  our  pre l iminary  resul ts  in
the  s tudy could  demonstrate ,  for  the  f i rs t  t ime,  a  h ighly  robust  model  of  human l iver
cancer  in  a  large  animal  model .  Soon,  we p lan on conduct ing more  such s tudies  and
explor ing a l l  the  poss ib le  ut i l i t ies  of  these  immunocompromised porcine  models  to  develop
therapeut ic  s trategies  to  increase  the  e f f icacy  of  l iver  tumor ablat ion by  Histotr ipsy .

S u p p o r t :  N I H
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D o u b l e  T h e  T r o u b l e :  C X 3 C R 1  M o d u l a t e s  D o u b l e  N e g a t i v e  T  C e l l s  a n d  I L - 1 7  P r o d u c t i o n
i n  S y s t e m i c  L u p u s  E r y t h e m a t o s u s
R a n a  A .  E s t a l e e n ¹ ,  D a v i d  N .  O a k l a n d ² ,  R a z a n  A l a j o l e e n ¹ ,  H i l a r y  M o n t a n o ¹ ,  R a n  L u ¹ ,  P a v l y
A m i n ³ ,  A i d a  S h a k e r i ³ ,  C h r i s t o p h e r  M .  R e i l l y ¹ ˒⁴ * ,  X i n  M .  L u o ¹ *
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  T e c h .  
² T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e  a n d  H e a l t h .  
³ D e p a r t m e n t  o f  B i o l o g i c a l  S c i e n c e s ,  C o l l e g e  o f  S c i e n c e .
⁴ E d w a r d  V i a  C o l l e g e  o f  O s t e o p a t h i c  M e d i c i n e .

* C o r r e s p o n d i n g  a u t h o r s :  c h r e i l l y @ v t . v c o m . e d u ;  x i n l u o @ v t . e d u

The G-prote in  chemokine  CX3CR1 receptor  ini t ia tes  intrace l lu lar  s ignal ing  cascades
responsib le  for  modulat ing  ce l l  act iv i ty ,  prol i ferat ion,  and surviva l .  CX3CR1 loss-of-
funct ion leads  to  exacerbat ion of  chronic  k idney disease  in  pat ients .  Renal  d isease  i s  a
severe  compl icat ion that  of ten occurs  in  pat ients  with  systemic  lupus  erythematosus  (SLE) .
We have  previous ly  reported  that  Cx3cr1-def ic iency  exacerbated  g lomerulonephri t i s  in
lupus-prone MRL/lpr  mice ,  when compared to  their  wi ldtype  l i t termates .  In  our  current
studies ,  we sought  to  invest igate  the  role  of  Cx3cr1-def ic iency  at  d i f ferent  s tages  of  SLE
disease .  We invest igated  g lomerulonephri t i s  development  in  MRL/lpr  mice  at  3 ,  7 ,  11 ,  and
15 weeks  (wks)  of  age .  Cx3cr1-/-  MRL/lpr  mice  had s igni f icant ly  higher  prote inuria .
Double  negat ive  (DN) T ce l l s  which are  pathogenic  in  lupus  were  found to  be  s igni f icant ly
expanded in  Cx3cr1-/-  MRL/lpr  mice  at  3 ,  7 ,  and 11  wks  of  age  with  a l terat ions  of
product ion of  the  IL-17 i soforms.  IL-17A and IL-17F are  cytokines  that  p lay  important
roles  in  the  immune system,  part icular ly  in  the  regulat ion of  inf lammation.  Our  data
suggest  that  CX3CR1 plays  a  ro le  in  a  ba lanced product ion of  IL-17A and IL-17F by
cytotoxic  and DN T ce l l s .  Our  s tudies  suggest  that  Cx3cr1-def ic iency  a l ters  d isease
pathogenes is  through modulat ion of  IL-17 i soforms.

S u p p o r t :  V C O M
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H e E V :  H i s t o t r i p s y - e n a b l e d  E x t r a c e l l u l a r  V e s i c l e  c h a r a c t e r i z a t i o n  i n  c a n i n e  s o f t
t i s s u e  s a r c o m a  p a t i e n t s
A n d y  H s u e h ¹ ,  A e R y o n  K i m ² ,  L a u r e n  R u g e r ³ ,  M a r l i e  N i g h t e n g a l e ¹ ,  N i k o l a o s  D e r v i s i s ¹ ,  E l i
V l a i s a v l j e v i c h ³ ,  N a t a s h a  S h e y b a n i ³ ,  S h a w n a  K l a h n ¹
¹ D e p a r t m e n t  o f  S m a l l  A n i m a l  C l i n i c a l  S c i e n c e s ,  V i r g i n i a - M a r y l a n d  R e g i o n a l  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  B l a c k s b u r g ,  V A  U S A
² M D - P A T H  E x p e r i m e n t a l  P a t h o l o g y  S c h o o l  o f  M e d i c i n e ,  U n i v e r s i t y  o f  V i r g i n i a ,  C h a r l o t t e s v i l l e ,  V A  U S A
³  D e p a r t m e n t  o f  B i o m e d i c a l  E n g i n e e r i n g  a n d  M e c h a n i c s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A  U S A

Introduct ion
Histotr ipsy  i s  a  non-thermal  technique that  ut i l izes  short  high pressure  pulses  to  generate  targeted
rapidly  expanding and col lapse  bubbles  caus ing mechanica l  d isrupt ion of  the  surrounding tumor
t issue .  Changes  to  the  immune response  has  been demonstrated  a f ter  treatment  of  research animal
models  and companion canines .  Safety  and feas ib i l i ty  has  a l so  been demonstrated  in  human c l inica l
tr ia l s .  The generat ion of  an  "ablatosome"  of  ce l lu lar  and matr ix  components  occurs  a f ter  the
mechanica l  destruct ion of  targeted  t i ssues .

Extrace l lu lar  ves ic les  (EVs)  serve  as  a  form of  interce l lu lar  communicat ion,  conta ining bioact ive
mater ia l  inc luding prote ins ,  nucle ic  ac ids ,  l ip ids ,  and metabol i tes .  The role  of  EVs in  tumor
metastas i s ,  tumor-immune response ,  and targeted  drug development  i s  an  area  of  act ive  research.  

Pr ior  research has  shown a  shi f t  in  EV dis tr ibut ion and cargo prof i le  fo l lowing sublethal  low-
intensi ty  focused u l trasound.  However ,  to  date ,  EVs have  not  been evaluated  fo l lowing his totr ipsy .  

The purpose  of  our  s tudy i s  to  character ize  the  ves icular  ablatosome fo l lowing his totr ipsy
treatment  of  natura l ly-occurr ing canine  sof t  t i s sue  sarcomas  (STSs) .  Addit ional ly ,  ser ia l  sampl ing
of  p lasma EVs in  c irculat ion wi l l  be  cross-regis tered  with  ablatosome ves ic les .  

Methods
Canine  pat ients  d iagnosed with  STS were  recrui ted .  Computed tomography (CT)  was  performed
pre-  and 2  weeks  post-treatment .  Part ia l  tumor ablat ion was  performed with  his totr ipsy ,  and the
tumor ablatosome was  col lected  immediate ly  post- treatment .  P lasma samples  were  obta ined pre-
treatment ,  and at  6  t imepoints  post- treatment .  Control  dog p lasma EVs and EV mRNA from control
dogs  have  been extracted  with  commercia l  k i t s .  EVs were  enumerated  and character ized  with
ZetaView and ImageStream f low cytometry .  EV mRNA wi l l  be  eva luated  with  the  NanoStr ing
Canine  IO panel .

Resul ts
Al l  three  p lanned dogs  with  STS have  been recrui ted  and treated .  Post-treatment  CT revealed
ablated  regions .  Average  p lasma EV concentrat ion from control  dog pat ients  with  tumor was
5.16E+11 part ic les/mL and EVs were  pos i t ive  for  CD9 and vimentin .  EV mRNA average
concentrat ion was  6 .6  ng/nL,  average  tota l  amount  was  178.9  ng with  acceptable  puri ty .

Conclus ion
Histotr ipsy  for  spontaneous  STS demonstrates  ab lat ive  e f f icacy .  P lasma EV character izat ion and EV
mRNA extract ion i s  feas ib le  and y ie lds  suf f ic ient  and adequate  mater ia l  to  perform the  Canine  IO
panel .

S u p p o r t :  i T H R I V E  P i l o t  G r a n t ,  T h r i v e  P e t  H e a l t h c a r e
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I o n o m y c i n  d e m o n s t r a t e s  p o t e n t  a c t i v i t y  a g a i n s t  C l o s t r i d i o i d e s  d i f f i c i l e  v i a  c a l c i u m
a c c u m u l a t i o n  a n d  d i s r u p t i o n  o f  m e m b r a n e  p o l a r i z a t i o n
A h m e d  A .  A b o u e l k h a i r ¹ ˒² ,  N a d e r  S .  A b u t a l e b ¹ ˒² ,  M o h a m e d  N .  S e l e e m ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e
U n i v e r s i t y ;  B l a c k s b u r g ,  V A ,  2 4 0 6 1 ,  U S A .
² C e n t e r  f o r  O n e  H e a l t h  R e s e a r c h ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A .

Clostr id ioides  d i f f ic i le  poses  a  severe  g lobal  publ ic  hea l th  threat ,  marked by  numerous
infect ions  and thousands  of  fa ta l i t ies . .  Current  ant i-C.  d i f f ic i le  agents  exhibi t  subopt imal
outcomes,  character ized  by  high treatment  fa i lure  rates  and recurrence .  Hence ,  novel
se lect ive  therapeut ic  agents  are  desperate ly  needed to  combat  C.  d i f f ic i le .  Herein,  we report
the  discovery  of  ionomycin,  a  ca lc ium ionophore  metabol i te  produced by  Streptomyces
conglobatus  as  a  potent  ant ic lostr id ia l  agent .  Ionomycin exhibi ted  a  potent  act iv i ty  against
30  C.  d i f f ic i le  i so lates ,  inhibi t ing  the  growth of  50% and 90% of  the  i so lates  tes ted  at
concentrat ions  (MIC50 and MIC90)  of  1  μg/mL and 2  μg/mL,  respect ive ly .  In  a  t ime-ki l l
assay ,  ionomycin outperformed the  drugs  of  choice ,  vancomycin,  and f idaxomicin,  reducing
the  high bacter ia l  inoculum by 3  log10 within  8  hours .  At  subinhibi tory  concentrat ions ,
ionomycin was  superior  to  vancomycin and metronidazole  in  suppress ing the  toxins
product ion and spores  format ion.  Moreover ,  ionomycin exerted  a  sporic ida l  act iv i ty ,
c lear ing the  C.  d i f f ic i le  spore  load within  4  days  and s igni f icant ly  prevent ing the  toxin
product ion from the  remaining germinat ing ce l l s .  Important ly ,  ionomycin demonstrated
l imited  act iv i ty  against  representat ive  members  of  the  host ' s  gut  microbiota .  Mechanist ic
invest igat ions  revea led  that  ca lc ium supplementat ion enhanced the  ionomycin ' s  bacter ic ida l
act iv i ty ,  whi le  the  addi t ion of  ca lc ium chelator  reduced i t s  act iv i ty .  Ionomycin a l so  a l tered
C.  d i f f ic i le ' s  membrane potent ia l ,  an  ef fect  that  was  s igni f icant ly  enhanced by  ca lc ium
supplementat ion.  Taken as  a  whole ,  th is  improved ionomycin safeguarded 83% of  mice  from
infect ion by  C.  d i f f ic i le .  Converse ly ,  the  drug of  choice ,  vancomycin resul ted  in  33 .3%
surviva l  of  mice .  These  resul ts ,  co l lect ive ly ,  indicate  that  ionomycin represents  a
promis ing ant ic lostr id ia l  therapeut ic  that  meri ts  further  invest igat ion.

S u p p o r t :  R 0 1 A I 1 3 0 1 8 6



ABSTRACTS
P 2 5
A  G I I . 6  s t r a i n  o f  h u m a n  n o r o v i r u s  i s  i n f e c t i o u s  a n d  p a t h o g e n i c  i n  g n o t o b i o t i c  p i g s
C h a r l o t t e  N y b l a d e ¹ ,  P e n g  Z h o u ¹ ,  L a u r e n  L a v o i e ¹ ,  B r i a n  K i n g ¹ ,  Z e i n a b  A b o e z z ¹ ,  Z h i h u i  Y a n g ² ,
C h a n t a l  A .  A g b e m a b i e s e ³ ,  S a m a n t h a  Q .  W a l e s ² ,  V i v i a n a  P a r r e ñ o ¹ ˒⁴ ,  J u d y  Y .  Q i u ⁵ ,  X i a o - L i
P a n g ⁵ ,  L i j u a n  Y u a n ¹
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A
² O f f i c e  o f  A p p l i e d  R e s e a r c h  a n d  S a f e t y  A s s e s s m e n t ,  C F S A N  F D A ,  L a u r e l ,  M D ,  U S A
³ D e p a r t m e n t  o f  E l e c t r o n  M i c r o s c o p y  a n d  H i s t o p a t h o l o g y  ,  N o g u c h i  M e m o r i a l  I n s t i t u t e  f o r  M e d i c a l  R e s e a r c h ,  U n i v e r s i t y  o f  G h a n a  
⁴ I N C U I N T A ,  I V I T  ( I N T A - C o n i c e t ) ,  B u e n o s  A i r e s ,  A r g e n t i n a
⁵ P u b l i c  H e a l t h  L a b o r a t o r y ,  A l b e r t a  P r e c i s i o n  L a b o r a t o r i e s ,  E d m o n t o n ,  A l b e r t a ,  C a n a d a

GII .6  s tra ins  of  human norovirus  are  among the  top f ive  most  prevalent  s tra ins .  Due to  i t s
c l inica l  re levance ,  we a imed to  eva luate  i f  gnotobiot ic  (Gn)  pigs  are  suscept ib le  to  GII .6
infect ion,  as  this  model  supports  e f f icacy  tes t ing  of  candidate  vacc ines .  The virus  inoculum
was prepared from an adul t  human stool  sample ,  and the  absence  of  other  mammal ian
viruses  was  conf irmed by  DNA and RNA deep sequencing.  Two neonata l  Gn pigs  were
ora l ly  inoculated  with  5 .2x104 genome copies  of  the  v irus .  From post- inoculat ion day  (PID)
0-10,  feces  and recta l  swabs  were  col lected  dai ly  to  monitor  d iarrhea  and virus  shedding
(by  RT-qPCR).  At  PID10,  p igs  were  euthanized and serum samples  were  col lected  for
evaluat ing  GII .6  VLP-speci f ic  IgM ant ibody t i ters  by  ELISA.  Both pigs  shed high t i ters  of
the  v irus  in  feces  with  peak t i ters  reaching 105 genome copies/g .  Only  one pig let  developed
diarrhea ,  which las ted  for  two days .  Both pigs  had GII .6-speci f ic  IgM t i ters  (64)  in  serum.
Next ,  we infected  three  4-day-old  and four  33-day-old  pigs  with  1x106 or  2x106 copies  of
the  v irus .  Dai ly  recta l  swabs  and feces  were  col lected  from PID0-10 to  monitor  d iarrhea
and virus  shedding.  In  both groups ,  100% of  p igs  developed diarrhea  and shed virus  in
feces .  Mean diarrhea  onset  day  was  2  and 4 .6  and the  mean durat ion was  9  and 4 .2  for
1x106 and 2x106 groups  respect ive ly .  Virus  shedding began on average  at  PID4 and 3 .2  for
the  1x106 and 2x106 groups  respect ive ly  and las ted  for  5  days  on average  for  both groups .
Mean peak t i ters  reached 5 .78x105 genome copies/g  in  neonata l  p igs  and 104 in  o lder  p igs .
Al l  p igs  had IgM t i ters  ranging from 16-256.  Immunochemica l  s ta ining of  i leum revealed
s igni f icant  mononuclear  ce l l  inf i l t rat ion.  Passaging of  the  v irus  in  pigs  i s  be ing at tempted.
A Gn pig  model  of  GII .6  infect ion and disease  i s  es tabl i shed.

S u p p o r t :  N I H ,  I C T A S
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C h a r a c t e r i z i n g  a l t e r e d  c e l l u l a r  a r c h i t e c t u r e  i n  t h e  d e n t a t e  g y r u s  a n d  t h e  c h r o n i c
r o l e  o f  E p h A 4  o n  p e r i p h e r a l  i m m u n e  c e l l  a c t i v i t y  i n  t h e  n e u r o g e n i c  n i c h e  f o l l o w i n g
T B I
E l i z a b e t h  A .  H a r r i s ¹ ,  S a b r i n a  B u d i a n t o ³ ,  E r w i n  K r i s t o b a l  G u d e n s c h w a g e r  B a s s o ¹ ,  M i c h e l l e  H .
T h e u s ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y
² S c h o o l  o f  N e u r o s c i e n c e
³ C o l l e g e  o f  S c i e n c e

Traumatic  bra in  in jury  (TBI)  i s  a  major  cause  of  morbidi ty  and morta l i ty  in  the  US,  of ten
leading to  ser ious  chronic  sequalae  inc luding post-traumatic  epi lepsy ,  cognit ive
impairment ,  and mood disorders .  The dentate  gyrus ,  a  specia l ized  neurogenic  region within
the  hippocampus,  i s  part icular ly  suscept ib le  to  in jury .  Using a  moderate  TBI  model ,  our
previous  work has  demonstrated  a  s igni f icant  loss  of  inhibi tory  interneurons  in  the  dentate
gyrus  a f ter  an  in jury  and that  this  loss  of  inhibi tory  input  i s  coupled  with  an increase  in
aberrant  exc i tatory  neuroblast  migrat ion.  These  changes  to  the  ce l lu lar  archi tecture  were
a lso  associated  with  the  development  of  a  post- traumatic  epi lepsy  phenotype.
Neuroinf lammation has  been shown to  dr ive  secondary  bra in  in jury  and subsequent
neuropathology with  inf lux  of  per iphera l  immune ce l l s  through the  disrupted b lood bra in
barr ier  perpetuat ing  the  inf lammatory  response  in  the  in jured region.  The a im of  this  s tudy
is  to  character ize  a l terat ions  in  interneuron subtypes  and neuroblast  migrat ion over  t ime
fol lowing a  moderate  TBI .  Furthermore,  we hypothes ized  that  e l iminat ion of  monocyte-
speci f ic  EphA4 wi l l  amel iorate  pathologic  changes  in  the  hippocampus  as  wel l  as  overa l l
les ion volume.  A control led  cort ica l  impact  (CCI)  model  was  used  to  generate  a  moderate
TBI  in  mice .  Histopathology samples  were  col lected  at  7 ,  30  and 120 days  post  in jury  and
behaviora l  assessments  were  performed at  30 ,  60 ,  90 ,  and 120 days  post  in jury .
Immunohistochemistry  and s tereology were  used to  assess  the  ce l lu lar  populat ions  of  the
dentate  hi lus ,  revea l ing  a  s igni f icant  reduct ion of  ree l in-express ing interneurons  at  7  days
post  in jury  in  CCI  animals  compared to  shams,  and this  trend remained consis tent  unt i l  120
days  post  in jury .  These  f indings  corre late  with  spat ia l  memory def ic i t s ,  assessed  via  the
object  locat ion task ,  a t  90  and 120 days  post  in jury .  Epha4f/f/CCR2/CreERT2 (KO) mice
were  generated  a long with  CCR2/CreERT2 (WT) controls  to  assess  the  role  of  monocyte-
speci f ic  EphA4 in  the  development  of  chronic  neuropathology.  KO animals  exhibi ted  a
smal ler  les ion volume at  7  days  post  in jury  compared to  WT mice ,  es tabl i shing this  model
for  further  invest igat ion of  chronic  neuroimmune interact ions  involving EphA4 in
monocytes .

S u p p o r t :  R 0 1  N S 1 1 9 5 4 0 - A 1 0 1  ( M H T ) ,  R 0 1  N S 1 2 1 1 0 3 - 0 1  ( M H T ) ,  T 3 2 O D 0 2 8 2 3 9  ( X J M )
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I n v e s t i g a t i n g  t h e  R o l e  o f  C X 3 C R 1  a n d  G u t  M i c r o b i o t a  i n  L u p u s - L i k e  D i s e a s e
P r o g r e s s i o n
P a v l y  A m i n ¹ + ,  R a n a  A  E s t a l e e n ² + ,  D a v i d  N  O a k l a n d ³ ,  R a z a n  A l a j o l e e n ² ,  H i l a r y  M o n t a n o ² ,  R a n
L u ² ,  A i d a  S h a k e r i ¹ ,  C h r i s t o p h e r  M .  R e i l l y ⁴ * ,  X i n  L u o ² *
+ C o - F i r s t  A u t h o r s
¹ D e p a r t m e n t  o f  B i o l o g i c a l  S c i e n c e s ,  C o l l e g e  o f  S c i e n c e ,  V i r g i n i a  T e c h .  
² D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  T e c h .  
³ T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e  a n d  H e a l t h ,  V i r g i n i a  T e c h .
⁴ E d w a r d  V i a  C o l l e g e  o f  O s t e o p a t h i c  M e d i c i n e .
* C o r r e s p o n d i n g  a u t h o r s :  x i n l u o @ v t . e d u ;  c h r e i l l y @ v t . v c o m . e d u

Systemic  lupus  erythematosus  i s  an  autoimmune disorder  character ized  by  inf lammation
and t i ssue  damage.  The interact ion between CX3CR1 and i t s  l igand CX3CL1 is  known to
af fect  immune responses .  Based on our  previous  observat ions ,  we hypothes ized  that  Cx3cr1
def ic iency  would  worsen lupus- l ike  d isease  by  modulat ing  gut  microbiota-mediated  immune
responses .  We equal ized  the  gut  microbiota  of  Cx3cr1-wi ldtype  (WT) MRL/lpr  mice  and
Cx3cr1-def ic ient  (KO) MRL/lpr  mice  by  performing a  co-housing experiment .  Group 1  was
WT, group 2  was  WT co-housed with  KO,  group 3  was  KO co-housed with  WT, and group
4 was  KO.  KO MRL/lpr  mice  had s igni f icant ly  higher  prote inuria  than the  other  three
groups .  The gut  microbiota  of  KO MRL/lpr  mice  promoted the  expansion of  cytotoxic  T
cel l s  in  WT MRL/lpr  mice  (group 2  compared to  group 1) .  While  the  gut  microbiota  of  WT
MRL/lpr  mice  decreased  IL-17A-producing CD4+ T ce l l s  in  KO MRL/lpr  mice  (group 3
compared to  group 4) ,  i t  d id  not  a f fect  the  product ion of  IL-17F.  Furthermore,  the  gut
microbiota  of  WT MRL/lpr  mice  moderate ly  decreased  naïve  CD4+ T ce l l s  in  KO MRL/lpr
mice  (group 3  compared to  group 4) .  These  data  suggest  that  the  gut  microbiota  may
inf luence  di f ferent  T ce l l  subsets  to  exacerbate  lupus  in  Cx3cr1-def ic ient  MRL/lpr  mice .

S u p p o r t :  V C O M
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T r e a t m e n t  D u r a t i o n  a n d  L o a d  M a g n i t u d e  D i f f e r e n t i a l l y  A f f e c t  B i o m e c h a n i c a l
P r o p e r t i e s  i n  a  P r e c l i n i c a l  M o d e l  o f  A c h i l l e s  T e n d i n o p a t h y
D y l a n  C .  E a s l e y ¹ ,  M e g a n  G u l i a n ² ,  K y l e  C o o p e r ² ,  R o b e r t  W .  G r a n g e ³ ,  P .  G u n n a r  B r o l i n s o n ⁴ ,
L i n d a  A .  D a h l g r e n ⁵ ,  V i n c e n t  M .  W a n g ²
¹ G r a d u a t e  P r o g r a m  i n  T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e ,  a n d  H e a l t h ,  V i r g i n i a  T e c h
² B i o m e d i c a l  E n g i n e e r i n g  a n d  M e c h a n i c s ,  V i r g i n i a  T e c h
³ H u m a n  N u t r i t i o n ,  F o o d s ,  a n d  E x e r c i s e ,  V i r g i n i a  T e c h
⁴ E d w a r d  V i a  C o l l e g e  o f  O s t e o p a t h i c  M e d i c i n e  
⁵ L a r g e  A n i m a l  C l i n i c a l  S c i e n c e s ,  V i r g i n i a  T e c h

Achi l les  tendinopathy (AT) i s  common and resul ts  in  pain,  reduced mobi l i ty ,  and decreased
qual i ty  of  l i fe .  Phys ica l  therapy (eccentr ic  loading)  of  AT improves  tendon biomechanica l
propert ies  and c l inica l  symptoms;  however ,  the  idea l  “dose”  of  eccentr ic  loading needed for
opt imal  hea l ing  unknown.  The object ive  of  this  s tudy was  to  use  an establ i shed pre-c l inica l
mouse  model  to  compare  the  e f fects  of  rehabi l i ta t ive  load magnitude  and treatment
durat ion on the  biomechanica l  propert ies  of  in jured tendon.  We hypothes ized  that
Increas ing loading magnitude  and treatment  durat ion would  improve mechanica l  propert ies
of  in jured Achi l les  tendon.  Under  IACUC approval ,  Achi l les  tendinopathy was  induced in
12-week-old ,  male  mice  us ing intratendinous  TGFβ-1 in ject ions .  Mice  were  randomly
ass igned to  1  of  3  musc le  loading groups  (50%,  75% and 100% body weight  (BW)) ,  an  age-
matched in jured/untreated  ( IU)  group or  a  naïve  (uninjured)  group.  Mice  were
anesthet ized  and eccentr ic  loading s imulated  us ing an e lectr ica l  s t imulat ion model  twice
weekly  for  1 ,  2 ,  or  4  weeks .  Fol lowing the  f ina l  t reatment ,  musc le  s trength was  quant i f ied ,
mice  euthanized,  and Achi l les  tendons  harvested  for  uniaxia l  tens i le  tes t ing  for
biomechanica l  propert ies .  Outcomes  were  compared by  2-way ANOVA with  s igni f icance  set
at  p<0.05.  In jured/untreated  ( IU)  tendons  had s igni f icant ly  increased  mean cross-sect ional
area  (CSA) compared to  naïve  and a l l  loading groups  at  2  and 4  weeks  (p<0.001) .  Mean
maximum stress  of  IU tendons  was  s igni f icant ly  lower  compared to  naïve  and a l l  loading
groups  a f ter  4  weeks  (p=0.025) .  Mean e las t ic  modulus  of  the  IU group was  s igni f icant ly
decreased  compared to  naïve  and 75% BW fol lowing 4  weeks  of  loading (p<0.001) .  Musc le
strength was  mainta ined over  t ime as  loading magnitude  increased  between the  3  musc le
loading groups .  Torque output  was  lower  a f ter  2  weeks  at  100% BW loading compared to
the  naïve  group,  then recovered to  naïve  leve ls  a f ter  4  weeks .  Cross-sect ional  area  and
biomechanica l  propert ies  of  in jured tendons  were  inf luenced more  by  treatment  durat ion
than loading magnitude .  Eccentr ic  loading of  in jured Achi l les  tendons  mainta ined normal
CSA and resul ted  in  improved biomechanica l  propert ies ,  regardless  of  loading magnitude
af ter  2  and 4  weeks .  As  loading magnitude  and treatment  durat ion increased,  musc le
strength post-treatment  improved.  Ongoing his to logy  and transcr iptomics  wi l l  enable  more
in-depth interpretat ion of  these  resul ts  as  they  apply  to  AT heal ing .

S u p p o r t :  V C O M / V M C V M  C e n t e r  f o r  O n e  H e a l t h  R e s e a r c h ;  V i r g i n i a  T e c h  R e g e n e r a t i v e  M e d i c i n e

I n t e r d i s c i p l i n a r y  G r a d u a t e  E d u c a t i o n  P r o g r a m  ( R M  I G E P )  
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G e o g r a p h i c  t r e n d s  i n  e n v i r o n m e n t a l  e x p o s u r e s  a m o n g  D o g  A g i n g  P r o j e c t
p a r t i c i p a n t s
G r z y w i n s k i ,  M . ¹ ,  O ' B r i e n ,  J . ¹ ,  a n d  R u p l e  A . ¹
¹ P o p u l a t i o n  H e a l t h  S c i e n c e s  D e p a r t m e n t ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e  a t  V i r g i n i a  T e c h

Severa l  environmenta l  exposures  may vary  for  dogs  across  the  United  States .  For  example ,
dogs  l iv ing in  d i f ferent  regions  may spend a  d i f ferent  amount  of  t ime outdoors ,  may be
exposed to  d i f ferent  temperatures ,  and may be  used to  wetter  or  dr ier  c l imates .  The
environment  i s  known to  p lay  a  ro le  in  the  development  of  both acute  and chronic  d iseases
in  humans  and companion animals  (Gai l lard  et  a l . ,  2022;  Uddin et  a l . ,  2021;  Wu et  a l . ,
2023) .

Various  d i f ferences  in  environmenta l  exposures  and resul t ing  hea l th  outcomes  have  a lready
been documented in  dogs  l iv ing in  urban versus  rura l  set t ings .  For  instance ,  rura l  dogs  are
l ike ly  to  spend more  t ime a longside  l ivestock animals  such as  cat t le  compared to  urban
dogs ,  which can expose  them to  ant ibacter ia l  res i s tant  E .  co l i  (Sea ley  et  a l . ,  2022) .  Season
has  a l so  been seen to  have  an impact  severa l  hea l th  outcomes .  In  d i f ferent  seasons ,  drast ic
trans i t ions  in  the  environment  can occur ,  inc luding changes  in  temperature  and ra infa l l .
This  can af fect  exposure  to  pathogens  and other  condit ions  that  cause  var ious  adverse
heal th  outcomes  (Uddin et  a l . ,  2021) .

By better  understanding the  dogs '  environments ,  we can be  bet ter  prepared to  predict  and
prevent  poor  hea l th  outcomes  re lated  to  environmenta l  exposures .  The goal  of  this  s tudy i s
to  character ize  geographic  d i f ferences  in  dogs '  environments  across  the  United  States .  This
wi l l  lead  to  va luable  ins ights  re lated  to  how environmenta l  exposures  tend to  vary
geographica l ly ,  and how these  pat terns  could  subsequent ly  a f fect  dog hea l th  across
di f ferent  regions .
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C h a r a c t e r i z a t i o n  o f  R i f t  V a l l e y  f e v e r  v i r u s  L  p o l y m e r a s e  i n t e r a c t i o n  w i t h  p r o t e i n
p h o s p h a t a s e - 1  a l p h a
F l o r  R . ¹ ˒² ,  I v a n  A k h r y m u k ¹ ˒² ,  P a u l  O ’ M a i l l e ³ ,  J a m e s  O m i c h i n s k i ⁴ ,  A n d r e w  S i l b e r f a r b ⁵ ,  K y l e n e
K e h n - H a l l ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A
³ B i o s c i e n c e s  D i v i s i o n ,  S R I  I n t e r n a t i o n a l ,  M e n l o  P a r k ,  C A ,  U S A
⁴ D e p a r t m e n t  o f  B i o c h e m i s t r y  a n d  M o l e c u l a r  M e d i c i n e ,  U n i v e r s i t é  d e  M o n t r é a l ,  M o n t r é a l ,  Q C ,  C a n a d a
⁵ A r t i f i c i a l  I n t e l l i g e n c e  C e n t e r ,  S R I  I n t e r n a t i o n a l ,  M e n l o  P a r k ,  C A ,  U S A

Rift  Val ley  Fever  Virus  (RVFV) i s  an  arthropod-borne RNA virus  from the  genus
Phlebovirus ,  order  Bunyavira les .  I t  causes  mi ld  to  moderate  febr i le  i l lness  in  humans,  but
can a l so  progress  to  hemorrhagic  l iver  necros is  and encephal i t i s  in  a  smal ler  percentage  of
cases .  RVFV represents  an  important  pathogen of  interest  due  to  a  lack  of  preventat ive
measures  and treatments ,  combined with  i t s  r i s ing  threat  to  publ ic  hea l th  and agr icul ture ,
and i t s  abi l i ty  to  cause  a  phenomenon descr ibed as  abort ion s torms in  ruminants .  The
RVFV RNA-dependent  RNA polymerase  (L  prote in)  i s  responsib le  for  v ira l  t ranscr ipt ion
and repl icat ion.  Previous  work has  shown that  prote in  phosphatase  1  a lpha  (PP1α) ,  a
versat i le  ser ine/threonine  host  phosphatase ,  i s  important  for  RVFV repl icat ion at  least
part ia l ly  through the  enhancement  of  L  prote in-vira l  RNA interact ions .  We a lso  found that
PP1α regulates  L  prote in  phosphorylat ion,  impact ing vira l  repl icat ion.  PP1α interacts  with
prote ins  v ia  var ious  b inding moti fs ,  most  important ly  the  RVxF binding moti f .  Given this ,
we hypothes ize  that  the  RVFV L prote in  interacts  with  PP1α through an RVxF binding
moti f  contr ibut ing to  changes  in  L  prote in  phosphorylat ion and a l terat ions  in  v ira l
repl icat ion.  Bioinformatic  analys is  and AlphaFold  s tructura l  model ing  ident i f ied  four
putat ive  RVxF binding moti fs  in  the  L  prote in ,  RVxF-1-4.  Only  two of  these  moti fs ,  RVxF-
1 and RVxF-4,  were  predicted  to  have  favorable  interact ions  with  L  prote in .  The key  amino
acid  res idues  within  these  moti fs  were  subst i tute  for  a lanine  and the  impact  on vira l
repl icat ion and prote in-prote in  interact ions  determined.  Mutat ions  within  the  L  prote in
RVxF-4 resul ted  in  less  e f f ic ient  v ira l  repl icat ion.  However ,  this  moti f  was  not  necessary
for  the  interact ion of  PP1α with  the  L  prote in .  Ongoing s tudies  wi l l  determine the
importance  of  RVxF-1 for  interact ion with  PP1α and RVFV repl icat ion.  The resul ts  of  this
s tudy wi l l  provide  mechanist ic  information regarding how PP1α interacts  with  RVFV L
prote in  and modulates  v ira l  repl icat ion.

S u p p o r t :  D e f e n s e  T h r e a t  R e d u c t i o n  A g e n c y  ( D T R A )
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¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A

Usutu virus  (USUV),  Sa int  Louis  encephal i t i s  v irus  (SLEV),  and West  Ni le  v irus  (WNV)
are  mosquito-borne f laviviruses  within  the  Japanese  encephal i t i s  serocomplex .  In  humans,
these  v iruses  can cause  fever ,  sk in  rash,  and damage to  the  centra l  nervous  system,
resul t ing  in  neuroinvas ive  d iseases  such as  meningit i s ,  encephal i t i s ,  and
meningoencephal i t i s .  These  v iruses  share  a  s imi lar  transmiss ion cyc le  among passer ine
birds  and Culex  spp.  mosquitoes .  Current ly ,  USUV and WNV are  co-c irculat ing  in  many
European countr ies ,  and SLEV and WNV are  co-c irculat ing  in  the  United  States .  Thus ,  i t  i s
poss ib le  that  an  individual  could  get  infected  sequent ia l ly  with  these  v iruses .  Previous ly  we
invest igated  i f  WNV vaccinat ion protects  against  USUV infect ion in  mice .  We observed
s igni f icant  protect ion from USUV disease  in  WNV-vaccinated  mice  compared to  mock-
vaccinated  mice .  We a lso  found that  mouse  serum from vaccinated  mice  cross-neutra l ized
USUV in  vi tro .  Therefore ,  we have  been invest igat ing  whether  human WNV convalescent
plasma protects  f rom USUV and SLEV disease .  F ive  human WNV convalescent  p lasma
samples  cross-neutra l ized  both USUV and SLEV in  vi tro .  We have  infected  C57BL/6 mice
with  WNV and generated  ant i-WNV serum as  a  pos i t ive  control .  Next ,  we wi l l  conduct  an
in  vivo s tudy by  treat ing  wi ld-type  mice  (C57BL/6)  with  human WNV convalescent  p lasma,
mouse  ant i-WNV serum,  normal  human plasma,  or  normal  mouse  serum fol lowed by
chal lenging them with  WNV, USUV,  and SLEV.  Disease  condit ions  wi l l  be  observed by
measuring their  weights ,  v iremia  in  b lood,  and observing his topathology,  especia l ly  in  the
brain .  This  s tudy wi l l  revea l  i f  human ant i-WNV ant ibodies  protect  against  USUV and
SLEV disease  in  mouse  models .  This  s tudy wi l l  he lp  develop vacc ines  against  WNV, SLEV,
and USUV and predict  d isease  consequences  for  individuals  exposed to  mult ip le
f laviviruses .
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Diffuse  large  B ce l l  lymphoma is  a  common and deadly  neoplasm in  canine  pat ients .
Therefore ,  monitor ing i t s  response  to  chemotherapy i s  an  essent ia l  goal  of  care  and cr i t ica l
to  a  pat ient ' s  survivabi l i ty .  The current  gold  s tandard diagnost ics  for  minimal  res idual
disease  (MRD) detect ion post-treatment  inc ludes  PCR for  Antigen Receptor
Rearrangements  (PARR) and f low cytometry  (FC) .  However ,  associated  costs  for  ser ia l
monthly  monitor ing with  these  d iagnost ics  can be  cost-prohibi t ive .  The goals  of  this
research are  1)  to  bui ld  an art i f ic ia l  inte l l igence  model  that  can di f ferent iate  lymphoma
from nonlymphoma us ing cytology  lymph node aspirate  images ,  2)  to  determine which
image magnif icat ion or  magnif icat ions  leads  to  the  best  accuracy ,  3)  to  demonstrate  that  we
can determine the  MRD status  of  dogs  with  lymphoma fo l lowing treatment  us ing art i f ic ia l
inte l l igence  and dig i ta l  cytology  lymph node aspirate  images ,  with  the  ground truth
establ i shed by  PARR and FC.

In  the  f i rs t  part  of  this  s tudy,  a  CNN was  bui l t  and tra ined us ing retrospect ive ly  col lected
cytology  lymph node images  to  d i f ferent iate  pat ients  with  lymphoma from pat ients  without
lymphoma.  This  s tudy a ims to  determine which magnif icat ion,  or  set  of  magnif icat ions ,
leads  to  the  greatest  accuracy  of  the  CNN.  The magnif icat ions  eva luated  are  20x,  60x  and
100x.

The second part  of  the  s tudy i s  ongoing.  This  part  of  the  s tudy wi l l  modify  the  art i f ic ia l
inte l l igence  to  detect  MRD in  dogs  with  lymphoma compared to  PARR and FC.

Immediate  impacts  of  this  project  wi l l  inc lude  ear l ier  detect ion of  d isease  remiss ion,
improved post-treatment  monitor ing,  more  a f fordable  monitor ing,  and,  u l t imate ly ,  longer
pat ient  survivabi l i ty .  The longer-term impact  of  this  work wi l l  lead  to  the  development  of
onl ine  dec is ion support  tools  us ing these  methods  for  the  ini t ia l  cytologic  detect ion and
monitor ing of  lymphoma and other  types  of  neoplasms.

S u p p o r t :  V i r g i n i a  V e t e r i n a r y  M e m o r i a l  F u n d ,  A m e r i c a n  K e n n e l  C l u b  F o u n d a t i o n  ( A c o r n  G r a n t ) ,

M o r r i s  A n i m a l  F o u n d a t i o n  F e l l o w s h i p  T r a i n i n g  G r a n t
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¹ D e p a r t m e n t  o f  B i o m e d i c a l  a n d  V e t e r i n a r y  S c i e n c e s  
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There  are  current ly  no s tudies  comparing the  impacts  of  a  h igher  maternal  body fat  content
on mi lk  composi t ion in  dogs  and i t s  subsequent  e f fect  on the  hea l th  of  her  puppies ,  despi te
a  growing body of  evidence  for  negat ive  impl icat ions  in  other  species .  We hypothes ized
that  maternal  excess  body fat  condit ioning wi l l  resul t  in  a l tered  mi lk  composi t ion,  such as
higher  fa t  content  and increased  gross  energy,  with  no change to  mi lk  prote in  and sugar .
Addit ional ly ,  these  changes  in  mi lk  composi t ion may increase  puppy growth rate .  Our
object ive  was  to  analyze  and compare  mi lk  composi t ion between overweight/obese  and lean
bitches ,  and compare  their  puppies ’  growth rates  during the  f i rs t  3  weeks  a f ter  b ir th .  Two
overweight  (body condit ion score  (BCS)=6/9)  and 6  lean (BCS=4-5/9)  otherwise  hea l thy ,  2-
5  years  o ld ,  c l ient-owned bi tches  were  inc luded in  our  s tudy so  far .  The average  weight  a t
enrol lment  was  26 .3  ±  6 .7kg.  Breeds  inc lude  Labrador  Retr iever  (n=3) ,  Weimaraner  (n=2) ,
Golden Retr iever  (n=1) ,  Austra l ian  Shepherd (n=1) ,  and Engl i sh  Shepherd (n=1) .  Mi lk
samples  were  col lected  from a l l  b i tches  on days  2-5 ,  7-10,  14 ,  21 ,  and 28  a f ter  partur i t ion,
and frozen at  -80 °C.  So  far ,  mi lk  was  analyzed from 4  lean bi tches  and analyzed for  crude
prote in ,  tota l  fa t ,  and sugar ,  with  gross  energy  ca lculated .  A phys ica l  exam,  body weight ,
and BCS of  the  dams were  performed at  these  intervals  to  conf irm heal th .  Body weights  of
a l l  puppies  were  recorded dai ly  for  a l l  dogs .  Data  was  analyzed by  a  mixed model  to
compare  weekly  puppy growth rates  between the  overweight  and lean groups .  P<0.05  was
set  as  s igni f icant .  Mi lk  analys is  has  only  been completed  on 4  lean dogs  and thus  could  not
be  s tat i s t ica l ly  analyzed for  s igni f icance  at  this  t ime.  Our  pre l iminary  resul ts  for  puppy
growth show that  there  i s  no s igni f icant  d i f ference  between lean and overweight  dams on
weekly  puppy growth rate  from birth  unt i l  3  weeks  of  age .  While  a  conclus ion cannot  yet
be  drawn,  pre l iminary  data  suggests  that  there  may be  no s igni f icant  d i f ference  in  the
puppy growth rate  between lean and obese  canine  mothers .  This  s tudy i s  s t i l l  ongoing.

S u p p o r t :  S o c i e t y  f o r  T h e r i o g e n o l o g y
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U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A
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The Centers  for  Disease  Control  and Prevent ion (CDC) has  categorized  Neisser ia
gonorrhoeae  as  an  urgent  publ ic  hea l th  threat  due  to  the  increas ing incidence  of  infect ions
and the  upris ing  bacter ia l  res i s tance  to  ant ib iot ics .  With approximate ly  82 .5  mi l l ion annual
infect ions ,  N.  gonorrhoeae  has  developed res is tance  to  a l l  c lasses  of  ant ib iot ics .  Current ly ,
cef tr iaxone i s  the  only  recommended treatment ,  but  the  emergence  of  h igh- level  res i s tance
poses  a  ser ious  chal lenge .  Without  developing new ant i-gonorrheal  t reatments ,  the  world
faces  the  rea l  poss ib i l i ty  of  an  untreatable  gonococca l  infect ion.  Drug repurposing
represents  an  ef fect ive  approach to  drug discovery  as  i t  reduces  the  t ime,  costs ,  and r i sks
associated  with  tradi t ional  drug innovat ion.  Adopt ing the  drug repurposing approach,  we
ident i f ied  the  animal-approved drug va lnemul in  as  a  potent  ant i-gonococca l  agent .
Valnemul in  i s  an  FDA-approved pleuromuti l in  der ivate  used  to  treat  swine  dysentery ,
col i t i s  and pneumonia .  I t  d isp layed a  potent  act iv i ty  inhibi t ing  a  panel  of  24  mult idrug-
res is tant  c l inica l  i so lates  of  N.  gonorrhoeae  with  concentrat ions  ranging from 0.03  to  0 .05  
µg/mL.  The drug exhibi ted  a  rapid  bacter ic ida l  act iv i ty  against  N.  gonorrhoeae ,  complete ly
eradicat ing  the  high bacter ia l  burden within  4  hours  and demonstrated  a  prolonged post-
ant ibiot ic  e f fect  (>  6  hours) .  Important ly ,  no res i s tant  mutants  emerged even in  the
presence  of  a  h igh bacter ia l  inoculum.  Valnemul in ' s  advantages  extend beyond i t s  e f f icacy .
In  contrast  to  cef tr iaxone,  i t  demonstrated  l imited  act iv i ty  against  the  protect ive
commensal  vaginal  microbiota ,  a  crucia l  defense  against  gonococca l  infect ion.  Addit ional ly ,
va lnemul in  was  superior  to  cef tr iaxone in  k i l l ing  the  intrace l lu lar  N.  gonorrhoeae ,
complete ly  c lear ing infected  endocervica l  ce l l s  within  5  hours .  Furthermore,  va lnemul in
reduced the  express ion of  IL-6,  a  pro- inf lammatory  cytokine  contr ibut ing to  the  sever i ty  of
gonococca l  infect ion.  Col lect ive ly ,  our  f indings  indicate  that  va lnemul in  represents  a
promis ing ant i-gonococca l  agent  that  meri ts  further  invest igat ion.

S u p p o r t :  N I H
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Clostr id ioides  d i f f ic i le  infect ions  pose  a  s igni f icant  burden on the  hea l th  care  system,
contr ibut ing to  near ly  29 ,000 deaths  annual ly .  C.  d i f f ic i le ,  an  enter ic  pathogen that  i s
responsib le  for  col i t i s  and potent ia l ly  fa ta l  d iarrhea  pr imari ly  in  hospi ta l ized  pat ients .  The
bacter ium takes  advantage  of  microbia l  dysbios is  of ten caused by  ant ibiot ic  use  for  another
medica l  condit ions ,  leading to  high recurrence  and treatment  fa i lure  rates ,  thus  l imit ing
therapeut ic  opt ions .  The cont inued impact  and sever i ty  of  C.  d i f f ic i le  indicates  a  need for
novel  molecules  outs ide  of  s tandard ant imicrobia ls  and potent ia l ly  new lead  molecules
which could  serve  as  scaf fo lds  for  targeted  C.  d i f f ic i le  treatments .  In  this  project ,  we report
new molecules  with  potent  ant ic lostr id ia l  act iv i ty  from an ant iv ira l  l ibrary .  A whole-ce l l -
based  screening of  618 compounds  us ing a  toxigenic  s tra in  of  C.  d i f f ic i le ,  e ight  compounds
with  potent  ant ic lostr id ia l  act iv i ty  (MIC = 0 .25-8µg/mL) were  ident i f ied .  Of  these  hi ts ,
Cenicr iv iroc ,  Rott ler in ,  and ITX5061 showed act iv i ty  a t  concentrat ions  be low Vancomycin,
a  drug of  choice  for  C.  d i f f ic i le  infect ion.  The minimum inhibi tory  concentrat ions  (MICs)
assays  were  further  conf irmed against  var ious  c l inica l  i so lates  of  C.  d i f f ic i le .  Addit ional ly ,
MIC assay  against  hea l thy  microbiota ,  inc luding Bacteroides  sp . ,  Bi f idobacter ium sp. ,  and
Lactobaci l lus  sp .  Were  performed to  determine the  compounds  ef fect  on gut  microf lora .
The observed ant ic lostr id ia l  act iv i ty  of  these  compounds  holds  promise  for  address ing  the
press ing  need for  innovat ive  s trategies  in  the  treatment  and prevent ion of  C.  d i f f ic i le .  

S u p p o r t :  N I H
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Systemic  lupus  erythematosus  (SLE)  i s  an  autoimmune disease  character ized  by  excess ive
inf lammation and the  product ion of  pathogenic  ant ibodies .  Histone deacety lase  6  (HDAC6)
is  a  c lass  I Ib  his tone deacety lase .  I t  has  been reported  that  se lect ive  HDAC6 inhibi t ion
decreases  inf lammation in  lupus  mice  models .  C57BL/6 mice  develop SLE-l ike  symptoms
fol lowing pr is tane  in ject ion.  In  this  s tudy,  sex  and age-matched wi ld  type  and HDAC6-/-
mice  on the  C57BL/6 background were  in jected  with  0 .5  ml  pr is tane  or  PBS
intraper i toneal ly  ( i .p . )  a t  8-12 weeks  of  age  and were  euthanized 10  days  la ter .  At  sacr i f ice ,
body and spleen weights  were  measured,  sera  were  col lected ,  sp lenocytes  and per i toneal
ce l l s  were  harvested  for  f low cytometry .  We found pr is tane  treatment  increased  the  sp leen
weight  with  no di f ference  between WT mice  and HDAC6-/-  mice .  F low cytometry  resul ts
showed that  there  was  no di f ference  in  T ce l l  or  B  ce l l  populat ions  in  the  sp leen.  Pr is tane
treatment  promoted the  populat ion of  CD11b+Ly6C++ inf lammatory  monocytes  and
CD11b+Ly6G+ neutrophi l s .  Per i toneal  recrui tment  of  these  inf lammatory  monocytes  and
neutrophi l s  in  HDAC6-/-  mice  was  s igni f icant ly  decreased  compared to  the  WT mice .
Pr is tane  administrat ion a l so  induced the  interferon ( IFN)  s ignature  genes ,  l ike  Mx1,  Oas1a ,
Ir f7 ,  I r f9 ,  Cxcl10,  and Isg15.  qRT-PCR revealed  that  these  IFN s ignature  genes  were
decreased  in  HDAC6-/-  mice  compared to  the  WT mice .  In  v i tro  experiments  showed
HDAC6 inhibi tor  ACY-738 decreased  NF-κB prote in  leve l  in  J774A macrophage  ce l l s  a f ter
LPS/IFN-γ s t imulat ion.  In  summary,  our  resul ts  show that  HDAC6 knockout  inhibi ts  the
recrui tment  of  inf lammatory  monocytes  and neutrophi l s  in  the  per i toneum in  ear ly
inf lammation response  to  pr is tane .  HDAC6 delet ion a l so  inhibi ted  the  express ion of  IFN
signature  genes  with  pr is t ine  s t imulat ion.  HDAC6 inhibi tor  suppressed  the  NF-κB
signal ing.

S u p p o r t :  1 R 1 5 A I 1 5 2 0 2 2 - 0 1
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¹ V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e

Immune thrombocytopenia  ( ITP)  i s  an  autoimmune disorder  character ized  by  both p late let
destruct ion and impaired  megakaryocyte  and plate let  product ion.  Bleeding tendencies  are
quite  var iable ,  unpredictable ,  and do not  corre late  to  p late let  counts .  The var iat ion in
c l inica l  presentat ion may be  due  to  misc lass i f icat ion of  a  subset  of  dogs  with  ITP.  In  human
medic ine ,  ITP can be  d i f f icul t  to  d is t inguish  from immune-mediated  thrombocytopenia
thrombotic  purpura  ( ITTP) ,  which i s  a  l i fe- threatening form of  thrombotic
microangiopathy that  i s  character ized  by  hemolyt ic  anemia ,  consumptive
thrombocytopenia ,  hemorrhage,  and di f fuse  microthrombi  format ion with  subsequent
organ damage.  The condit ion i s  due  to  reduced ADAMTS13 (a  d is integr in  and
meta l loprote inase  with  thrombospondin type  1  moti f ,  13)  act iv i ty .  ADAMTS13 i s  a  von
Wil lebrand factor  c leaving enzyme,  which prevents  the  accumulat ion of  u l tra- large  vWF
mult imers ,  which are  highly  thrombogenic .  The treatment  for  ITP and ITTP is  qui te
di f ferent  with  the  former  requir ing immunosuppress ive  g lucocort icoid  therapy and the
lat ter  requir ing therapeut ic  p lasma exchange,  ant i-vWF therapy,  and immunosuppress ive
therapy.  

The pr imary  a im of  this  prospect ive  s tudy i s  to  determine whether  a  subset  of  dogs  with
presumptive  pr imary  ITP have  reduced ADAMTS13 act iv i ty .  The s tudy wi l l  further
determine i f  ADAMTS13 act iv i ty  d i f fers  between dogs  with  presumptive  pr imary  ITP and
heal thy  control  dogs .  ADAMTS13 act iv i ty  wi l l  be  eva luated  for  corre lat ion with  c l inica l
b leeding scores .  We hypothes ize  that  a  subset  of  dogs  with  presumed pr imary  ITP has
reduced ADAMTS13 act iv i ty  and ADAMTS13 act iv i ty  i s  overa l l  reduced in  dogs  with
presumed pr imary  ITP compared to  hea l thy  control  dogs .  

Dogs  with  a  p late let  count  of  less  than 20,000 with  presumed ITP received a  da i ly  canine
bleeding assessment  tool  score  and plasma samples  were  obta ined.  ADAMTS13 act iv i ty  wi l l
be  measured us ing a  chromogenic  ELISA ki t  f rom Diapharma®.  

The s tudy i s  current ly  ongoing.  At  this  t ime,  seven dogs  with  presumed id iopathic  ITP have
been enrol led .  P lasma ADAMTS13 act iv i ty  has  not  yet  been measured in  the  ITP dogs .
Enrol led  dogs  have  a  median b leeding score  6  (range  3-8) .  Heal thy  control  dogs  (40)  have  a
median p lasma ADAMTS13 act iv i ty  of  87 .6% (range  55 .5-103.1%) .

The s tudy i s  ongoing and further  conclus ions  wi l l  be  made once  ADAMTS13 act iv i ty  has
been measured in  a l l  enrol led  dogs .

S u p p o r t :  V e t e r i n a r y  M e m o r i a l  F u n d
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I n d o c y a n i n e  g r e e n  p h o t o d y n a m i c  t h e r a p y  a s  a  p o t e n t i a l  t r e a t m e n t  f o r  f u n g a l
k e r a t i t i s :  A n  i n  v i t r o  i n v e s t i g a t i o n  o f  a n t i m y c o t i c  e f f e c t .
D a n i e l  R o t h s c h i l d ¹ ,  R e n a t a  R a m o s ¹ ,  I a n  H e r r i n g ¹
¹ V M C V M  -  D S A C S

In  both humans  and veter inary  pat ients ,  fungal  kerat i t i s  i s  a  ser ious  ocular  infect ion with
potent ia l ly  devastat ing  consequences ,  inc luding corneal  destruct ion,  g lobe  rupture ,  v is ion
loss  and loss  of  the  eye .  Fungal  kerat i t i s  i s  f requent ly  chal lenging to  resolve  with
convent ional  medica l  intervent ions  and surgica l  opt ions  to  preserve  corneal  integr i ty  are
both cost ly  and pose  s igni f icant  a t tendant  r i sks  re lated  to  genera l  anesthes ia ,  which can
lead  to  increased  morbidi ty  and morta l i ty .  Addit ional ly ,  with  ever- increas ing ant imicrobia l
res i s tance ,  a l ternat ive  therapies  are  necessary  to  l imit  ant imicrobia l  res i s tance  and to  treat
res is tant  infect ions  when they  ar ise .  Photodynamic  therapy (PDT) i s  a  minimal ly  invas ive
technique that  has  been ut i l ized  for  the  treatment  of  a  var iety  of  condit ions ,  inc luding
certa in  cancers  and microbia l  infect ions  in  both human and veter inary  pat ients .  PDT has
the  potent ia l  to  serve  as  a  novel  non-invas ive  therapeut ic  intervent ion for  infect ious
fungal  kerat i t i s ,  a l though i t s  ro le  and ef f icacy  as  a  potent ia l  t reatment  for  this  condit ion
has  yet  to  be  fu l ly  e luc idated .  The object ive  of  this  s tudy i s  to  determine the  abi l i ty  of
indocyanine  green PDT to  inhibi t  the  in  v i tro  growth of  Aspergi l lus  fumigatus ,  a  common
corneal  fungal  i so late  in  horses .  The resul ts  of  this  s tudy wi l l  inform future  research that
ul t imate ly  a ims to  trans late  the  role  of  indocyanine  green PDT as  a  potent ia l  novel
therapeut ic  for  equine  fungal  kerat i t i s  in  v ivo.

S u p p o r t :  V M F
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J i l l i a n  C  G r e e n ¹ ˒⁵ ,  A m b e r  R N  A b b o t t ² ,  P o o r n a  G o s w a m i ³ ,  A n d r e a  S  B e r t k e ⁴ ˒⁵
¹ B i o m e d i c a l  a n d  V e t e r i n a r y  S c i e n c e s ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e
² B i o l o g i c a l  S c i e n c e s ,  V i r g i n i a  T e c h
³ T r a n s l a t i o n a l  B i o l o g y ,  M e d i c i n e ,  a n d  H e a l t h ,  V i r g i n i a  T e c h
⁴ P o p u l a t i o n  H e a l t h  S c i e n c e s ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e
⁵ C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c ,  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s

Herpes  s implex  viruses  1  and 2  (HSV1 and HSV2)  preferent ia l ly  es tabl i sh  la tency  in
di f ferent  types  of  neurons .  Neurotrophic  factors  (NTFs) ,  which support  surviva l  and
homeostas is  of  neurons ,  contr ibute  to  the  maintenance  of  HSV latent  infect ions .  Nerve
growth factor  (NGF)  mainta ins  HSV1 latency  in  sympathet ic  neurons ,  which are  dependent
on NGF.  However ,  we previous ly  showed that  deprivat ion of  neurtur in  (NTN) or  g l ia l -ce l l
der ived neurotrophic  factor  (GDNF) induces  react ivat ion of  la tent  HSV1 or  HSV2,
respect ive ly ,  in  pr imary  adul t  sensory  neurons .  Upon binding to  GDNF family  receptors
(GFRs) ,  GDNF and NTN act ivate  Ret ,  a  receptor  tyros ine  kinase  that  regulates  numerous
intrace l lu lar  s ignal ing  pathways  involved in  ce l l  prol i ferat ion and di f ferent iat ion.  One of
these  s ignal ing  pathways ,  PI3K/Akt ,  has  previous ly  been impl icated  in  mainta ining HSV1
latency  in  embryonic  sympathet ic  neurons  and i s  regulated  by  Ret  phosphorylat ion at
Tyr1062.  Our  data  shows that  in  uninfected  sensory  neurons  RET is  phosphorylated  at
Tyr981,  act ivat ing  the  Src  pathway,  and Tyr1096,  act ivat ing  the  Grb2 pathway,  but  not
Tyr1062,  when deprived of  neurotropic  factors  for  15  minutes  v ia  western b lot .  This
suggests  that  adul t  sensory  neurons  possess  d i f ferent  intr ins ic  mechanisms regulat ing  vira l
la tency  and neurotropic  factor  s ignal ing  when compared to  embryonic  sympathet ic
neurons .  GDNF can a l so  s ignal  through neura l  ce l l  adhes ion molecule  (NCAM).  An NCAM-
blocking ant ibody in  the  presence  of  GDNF caused HSV2 to  react ivate ,  but  not  HSV1,  as
shown with  qPCR.  Our  resul ts  suggest  that  HSV2 mainta ins  la tency  in  sensory  neurons
using a l ternat ive  s ignal ing  pathways  l ike  Ret  or  NCAM compared to  sympathet ic  neurons
that  mainta in  HSV1 latency  via  the  PI3K/Akt  pathway.  Our  next  s teps  inc lude  tes t ing
neurotropic  factor  deprivat ion on la tent  HSV2 infected  sensory  neurons  and examining
phosphorylat ion s i tes  on RET and key  downstream s ignal ing  factors  by  western b lot ,
supported  by  inhibi t ion s tudies ,  to  ident i fy  the  speci f ic  pathways  that  regulate  HSV2
latency  and react ivat ion in  sensory  neurons .

S u p p o r t :  N I H  N I N D S
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B r u c e l l a  a b o r t u s  m a i n t a i n s  a  c r y p t i c  q u o r m o n e  r e s p o n s e  
M i t c h e l l  T .  C a u d i l l ,  S t e p h e n  T .  S t o y a n o f ,  C l a y t o n  C .  C a s w e l l
¹ C e n t e r  f o r  O n e  H e a l t h  R e s e a r c h ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e

Brucel los is  i s  a  g lobal ly  endemic ,  bacter ia l  zoonot ic  d isease  with  worldwide  incidence
approaching 2  mi l l ion cases  per  year .  Despi te  a  century  of  e f fort ,  a  sa fe  and ef fect ive
human vacc ine  remains  unavai lable  and economic  and administrat ive  i ssues  have  foresta l led
disease  eradicat ion in  many areas .  A new generat ion of  vacc ine  candidates  do show promise
and re ly  on genet ic  d isrupt ion of  Brucel la ’ s  quorum sensing system to  generate  l ive ,
at tenuated  s tra ins .  The Brucel la  bacter ia  ut i l ize  their  quorum sensing to  sense  a  se l f-
generated  quormone s ignal ,  C12-AHL.  When in  high ce l lu lar  densi ty  or  when entrapped in
host  ce l lu lar  membranes ,  r i s ing  concentrat ions  of  C12-AHL are  sensed by  two prote ins ,
BabR and VjbR,  which then mass ive ly  a l ter  Brucel la ’ s  gene  transcr ipt ion to  a l low i t  to
survive  in  the  new environment .  We generated  the  f i rs t  de let ion of  both quorum sensing
prote ins  in  the  same bacter ia l  s tra in  and us ing RNA-seq analys is  have  found that  Brucel la
s t i l l  a l ters  i t s  t ranscr ipt ion in  response  to  C12-AHL.  Furthermore,  the  double  de let ion
stra in  i s  more  highly  at tenuated  than e i ther  BabR and VjbR,  indicat ing  a  synergis t ic
interact ion in  the  role  of  the  prote ins .  Studies  are  ongoing to  determine the  jo int  ro le  of
BabR and VjbR in  responding to  C12-AHL,  as  wel l  as  to  determine potent ia l  mechanisms
for  how Brucel la  responds  to  C12-AHL in  the  face  of  BabR and VjbR delet ion.  The
understanding generated  by  this  work wi l l  a l low for  further  ref inement  of  quorum sensing
based l ive  at tenuated  vacc ine  s tra ins .  

S u p p o r t :  O n g o i n g  w o r k  i s  s u p p o r t e d  b y  N I H  N I A I D ,  A I 1 8 0 5 2 4 .  M i t c h e l l  C a u d i l l  i s  s u p p o r t e d  b y

t h e  P o s t - D V M  T r a i n i n g  P r o g r a m  o n  A n i m a l  M o d e l  R e s e a r c h  f o r  V e t e r i n a r i a n s  ( O D 0 2 8 2 3 9 ) .
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D e t e r m i n i n g  T h e  R o l e  o f  a  N o v e l  P l a n t - L i k e  T r a n s c r i p t i o n  F a c t o r  T g a p 2 x - 7  i n
T o x o p l a s m a  B i o l o g y  a n d  P a t h o g e n e s i s .
M a n d a d i  P . ¹ ,  a n d  G a j i  R . ¹
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A .

Toxoplasma gondi i ,  a  protozoan paras i te ,  i s  recognized as  a  leading cause  of  adverse
outcomes  such as  miscarr iage  in  pregnant  women,  neonata l  b l indness ,  and fata l  encephal i t i s
in  immunocompromised pat ients .  In  infected  individuals ,  Toxoplasma repl icates
intrace l lu lar ly  through a  process  known as  endodyogeny that  involves  generat ion of  two
daughter  paras i tes  within  the  conf ines  of  the  mother  paras i te .  After  mult ip le  d ivis ions ,  the
daughter  paras i tes  egress  leading to  destruct ion of  the  host-ce l l .  This  ly t ic  mode of  paras i te
propagat ion i s  the  pr imary  cause  of  pathology in  toxoplasmosis .  Hence ,  ident i fy ing dis t inct
paras i te  factors  cr i t ica l  during any s tages  of  the  lyt ic  cyc le  inc luding invas ion,  repl icat ion,
and egress  i s  p ivota l  for  des igning novel  therapeut ics .

Apeta la2  (AP2)  prote ins ,  are  a  unique  and divergent  fami ly  of  transcr ipt ion factors  found
only  in  p lants  and protozoa  inc luding Toxoplasma.  Our  research focuses  on TgAP2X-7,  a
transcr ipt ion factor  whose  funct ion remains  undetermined but  i s  hypothes ized  to  be
essent ia l  for  Toxoplasma propagat ion.  Through endogenous  tagging approach we va l idated
that  AP2X-7 i s  indeed a  nuclear  prote in  in  Toxoplasma.  To determine the  role  of  AP2X-7,
we ut i l ized  a  condit ional  knockdown approach us ing the  recent ly  developed AID (Auxin
Inducib le  Degron)  system.  Accordingly ,  we success fu l ly  inserted  the  mAID-HA epitope  tag
at  the  C-terminus  of  the  gene us ing CRISPR-Cas9 technology.  We further  ver i f ied  that
insert ion of  the  mAID tag  does  not  a l ter  i t s  nuclear  loca l izat ion and the  prote in  can be
ef fect ive ly  down-regulated  us ing auxin.  P laque  assays  revea led  that  loss  of  AP2X-7
abol i shes  paras i te  growth suggest ing  that  the  prote in  i s  indeed essent ia l  for  Toxoplasma
propagat ion.  Important ly ,  absence  of  AP2X-7 resul ts  in  s lower  repl icat ion and severe
defects  in  host-ce l l  invas ion by  Toxoplasma.  Furthermore,  lack  of  AP2X-7 resul ts  in
s igni f icant  a l terat ions  in  Toxoplasma gene express ion prof i le .  Our  forthcoming research
endeavors  inc lude  comprehensive  d issect ion of  d i f ferent  domains  of  the  prote in ,
ident i f icat ion of  i t s  interactome,  and e luc idat ion of  s ignal ing  pathways  mediated  by  this
novel  transcr ipt ion factor .  Addit ional ly ,  we a im to  dissect  i t s  ro le  in  both acute  and
chronic  form of  the  d isease  in  the  animal  model .

S u p p o r t :  N I A I D  ( N a t i o n a l  I n s t i t u t e  o f  A l l e r g y  a n d  I n f e c t i o u s  D i s e a s e s )
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C h a r a c t e r i z i n g  t h e  G l i o b l a s t o m a  " A b l a t o s o m e "  T r e a t e d  w i t h  H i g h - F r e q u e n c y
I r r e v e r s i b l e  E l e c t r o p o r a t i o n
M a y ,  J L ,  R o s s m e i s l ,  J H
¹ V M C V M
² B M V S
³ I C T A S

Glioblastoma (GBM) is  a  h ighly  invas ive  and aggress ive  bra in  tumor in  humans  and dogs
with  a  low post-treatment  surviva l  rate .  An ef fect ive  treatment  for  GBM wil l  require
overcoming the  di f f icul t ies  of  t reat ing  such a  neuroinvas ive  mass  without  harming the
surrounding bra in;  replac ing an immunosuppress ive ,  tumor-promoting microenvironment
with  an ant i- tumor microenvironment ;  and overcoming the  b lood-brain-barr ier  (BBB)  to
a l low for  de l ivery  of  cancer-target ing  drugs  to  the  bra in .  High-frequency  irrevers ib le
e lectroporat ion (H-FIRE)  i s  a  non-thermal  tumor ablat ion method in  which an e lectr ic  f ie ld
is  appl ied  to  ce l l s  in  u l tra-short ,  b ipolar  pulses  to  d isrupt  the  ce l l  membrane and
transient ly  permeabi l ize  the  BBB.  In  dog and rodent  models  GBM, we have  shown that
HFIRE can s imultaneous ly  ablate  tumor ce l l s  and fac i l i ta te  drug de l ivery  to  the  tumor.
Treatment  e f fect  can be  control led  by  toggl ing  the  s trength of  the  e lectr ic  f ie ld  ( i .e . ,
“ revers ib le”  versus  “ i rrevers ib le”  e lectroporat ion) .  Our  object ive  i s  to  transcr iptomica l ly
and proteomica l ly  character ize  the  HFIRE ablat ion microenvironment  of  GBM (the
“ablatosome”) , ”  to  e luc idate  mechanisms of  act ion of  HFIRE therapy.  We hypothes ize  that
the  nonthermal  nature  of  the  HFIRE wi l l  preserve  and fac i l i ta te  presentat ion of  tumor
neoant igens  to  induce  immunogenic  tumor ce l l  death,  and subsequent ly  ini t ia te  a  robust
and susta ined ant i- tumor immunologica l  response ,  act ing  as  an  in  s i tu  tumor vacc ine .
Transcr iptomic  data  from canine  g l iomas  treated  with  H-FIRE demonstrated  s igni f icant
upregulat ion of  Type I I I  interferon ( IFN-l/IL-28;  p<0.0006)  and re lated  downstream
(JAK/STAT) s ignal ing  networks ,  as  wel l  ant igen process ing and presentat ion of
endogenous  pept ide  pathways  in  post-treatment  samples[MOU1].  Proteomic  analys is  of
orthotopic  rat  g l iomas  treated  with  H-FIRE demonstrated  s igni f icant ,  but  temporal ly
dependent ,  acute  act ivat ion of  complement  mediated  cytotoxic i ty  and ferroptos is  ce l lu lar
death  pathways ,  as  wel l  enr ichment  of  s ignal ing  networks  mediated  by  damage associated
molecular  pat terns  v ia  RAGE receptor  l igands  (Hsp90,  Hmgb1)  and extrace l lu lar  matr ix
prote ins  ( f ibr inogen) ,  support ing our  hypothes is  that  H-FIRE causes  tumor immunogenic
ce l l  death .  Ongoing invest igat ions  of  these  mechanisms are  being conducted  via
comparat ive  analyses  of  rat  proteomic  to  gene express ion data ,  and use  of  in-vi tro  hydrogel
GBM models  to  decouple  d irect  e lectr ic  pulse  induced from immunologica l ly  mediated
ce l lu lar  e f fects .

S u p p o r t :  I C T A S ,  N C I
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B a b a t o m i w a  K i k i o w o ¹ ˒² ,  N a d e r  S .  A b u t a l e b ¹ ˒² ,  a n d  M o h a m e d  N .  S e l e e m ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e
U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 .
² C e n t e r  f o r  O n e  H e a l t h  R e s e a r c h ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 .

Neisser ia  gonorrhoeae  has  developed res is tance  to  every  c lass  of  ant ib iot ics ,  leaving the
medica l  community  with  l imited  treatment  opt ions .  Current ly ,  cef tr iaxone i s  the  only
avai lab le  treatment  opt ion,  but  i t  faces  high- level  res i s tance  i ssues .  This  ra ises  the
a larming prospect  of  an  impending era  with  untreatable  gonorrhea .  Therefore ,  there  i s  an
urgent  need for  the  development  of  novel  ant i-N.  gonorrhoeae  therapeut ics .  Through drug
repurposing s trategy ,  we ident i f ied  ni troxol ine ,  an  FDA-approved drug,  as  a  potent  ant i-
gonococca l  agent .  We evaluated  ni troxol ine ’ s  ant i-gonococca l  act iv i ty  against  a  panel  of
c l inica l ly  important  mult idrug-res is tant  N.  gonorrhoeae  s tra ins  inc luding cef tr iaxone-
res is tant  s tra ins .  The drug displayed a  potent  act iv i ty  inhibi t ing  90% of  the  s tra ins  tes ted
(MIC90)  at  the  concentrat ion of  0 .5  µg/mL.  Time-ki l l  k inet ics  assays  demonstrated  that
ni troxol ine  possesses  bacter ic ida l  propert ies ,  eradicat ing  N.  gonorrhoeae  burden within  12
hours .  I t  d isp layed a  post-ant ibiot ic  e f fect  of  6  hours  comparable  to  that  of  cef tr iaxone.
Addit ional ly ,  no N.  gonorrhoeae  res i s tant  mutants  were  i so lated  against  ni troxol ine ,
suggest ing  a  low l ike l ihood of  N.  gonorrhoeae  developing res i s tance  to  ni troxol ine .
Nitroxol ine  a l so  was  capable  of  e f fect ive ly  penetrat ing  the  human cervica l  carc inoma ce l l
l ine  and eradicat ing  the  intrace l lu lar  N.  gonorrhoeae .  Furthermore,  ni troxol ine  exhibi ted  a
minimal  inhibi tory  act iv i ty  against  the  representat ive  members  of  commensal  vaginal  f lora .
Based on our  mechanist ic  invest igat ion,  ni troxol ine ' s  ant i-gonococca l  act ion appeared to
involve  chelat ion with  meta l  ions ,  part icular ly  Fe3+ and Fe2+.  Iron supplementat ion has
resul ted  in  d iminished ant i-gonococca l  act iv i ty  of  ni troxol ine .  In  conclus ion,  ni troxol ine ,
with  i t s  favorable  sa fety  prof i le  and potent  act iv i ty  against  mult idrug-res is tant  N.
gonorrhoeae  s tra ins ,  of fers  a  promis ing avenue for  tackl ing  N.  gonorrhoeae  infect ions .

S u p p o r t :  N I H
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¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e
U n i v e r s i t y ,  B l a c k s b u r g ,  V i r g i n i a ,  2 4 0 6 1 ,  U n i t e d  S t a t e s .

Toxoplasma gondi i ,  the  causat ive  agent  of  toxoplasmosis ,  i s  a  s igni f icant  g lobal  publ ic
hea l th  threat ,  a f fect ing  near ly  one-third  of  the  human populat ion worldwide .  The c l inica l
manifestat ions  of  T.gondi i  vary  widely ,  ranging from asymptomatic  to  le tha l ,  depending on
the  host  immunity  and s tage  of  infect ion.  In  pregnant  women,  Toxoplasma infect ion can
lead  to  miscarr iage ,  whi le  neonata l  exposure  may cause  b l indness  and cognit ive
impairments .  Immunocompromised individuals  face  the  r i sk  of  fa ta l  encephal i t i s .  Current
avai lab le  treatments  have  l imitat ions ,  inc luding toxic i t ies  and inef f icacy  against  chronic
toxoplasmosis .  Consequent ly ,  there  i s  a  prompt  need to  develop novel  therapeut ic
s trategies .  Accordingly ,  the  ident i f icat ion of  novel  and unique  paras i te  factors  crucia l  for
pathogenes is  remains  a  pr ior i ty  in  the  ongoing batt le  against  toxoplasmosis .  Tyros ine
Kinase-Like  (TKL)  fami ly  prote ins  are  p lant- l ike  k inases  that  have  cr i t ica l  ro les  in
Toxoplasma growth but  remain underexplored.  In  an at tempt  to  ident i fy  novel  drug targets
in  T.  gondi i ,  we focused on the  character izat ion of  T.  gondi i  nuclear  k inase  (TgTKL1) .  Our
studies  revea led  that  this  k inase  i s  important  for  Toxoplasma growth in  v i tro  and essent ia l
for  v irulence  in  v ivo.  TgTKL1 contains  four  d is t inct  domains :  the  RNI domain,  Enhanced
Disease  Res is tance  1  (EDR1)  domain,  k inase  domain,  and Nuclear  Local izat ion Signal  (NLS)
moti f ,  yet  the  contr ibut ions  of  these  domains  to  TgTKL1 funct ion remain unknown.  To
character ize  the  role  these  domains ,  we generated  di f ferent  domain mutant  s tra ins  us ing
CRISPR/Cas9.  To def ine  the  role  of  the  k inase  domain,  we generated  a  k inase  mutant
stra in ,  which,  intr iguingly ,  exhibi ted  defects  in  growth and virulence  s imi lar  to  the
TgTKL1 nul l  mutant .  Furthermore,  RNA-seq analys is  showed downregulat ion of  invas ion-
re lated  genes ,  inc luding TgSUB1 (subt i l i s in  1) ,  a  protease  required  for  microneme
process ing during host-ce l l  invas ion.  Accordingly ,  TgTKL1 kinase  mutant  d isp layed
impaired  process ing of  micronemal  prote ins  suggest ing  that  the  k inase  act iv i ty  i s  crucia l
for  TgTKL1 funct ion.  Our  future  s tudies  wi l l  focus  on generat ing  NLS,  RNI and EDR1
delet ion mutants ,  and undergoing r igorous  phenotypic  assays  inc luding growth,  invas ion,
microneme secret ion,  and virulence  for  these  mutants .  Addit ional ly ,  mult ip le  approaches
inc luding quant i tat ive  phosphoproteomics ,  immunoprecipi tat ion,  and proximity  l igat ion
assays  wi l l  be  used  to  unravel  TgTKL1-modulated  s ignal ing  pathways .

S u p p o r t :  N I H ,  A m e r i c a n  H e a r t  A s s o c i a t i o n
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( T B I ) ,  a n d  O r g a n o p h o s p h o r u s  N e r v e  A g e n t s  ( O P N A )  a s  a  P a t h  t o  N e u r o p r o t e c t i v e
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M o r g e n  V a n d e r G i e s s e n ¹ ˒² ,  C a i t l i n  W o o d s o n ¹ ˒² ,  E l i z a b e t h  H a r r i s ¹ ,  C a r o l i n e  d e  J a g e r ¹ ,  X i a o w e i
W u ³ ,  M i c h e l l e  T h e u s ¹ ,  E r i k  J o h n s o n ⁴ ,  H e h u a n g  ( D a v i d )  X i e ¹ ,  K y l e n e  K e h n - H a l l ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e
U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c ,  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A
³ D e p a r t m e n t  o f  S t a t i s t i c s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A
⁴ U n i t e d  S t a t e s  A r m y  M e d i c a l  R e s e a r c h  I n s t i t u t e  o f  C h e m i c a l  D e f e n s e ,  A b e r d e e n  P r o v i n g  G r o u n d ,  M a r y l a n d ,  U S A

Disease  manifestat ions  of  equine  encephal i t i s  v iruses  (EEVs)  have  a  var iety  of  shared
symptoms with  other  commonly  occurr ing neurologica l  in jur ies  inc luding Traumatic  bra in
injur ies  (TBI) ,  and organophosphorus  nerve  agents  (OPNA) indicat ing  s imi lar i t ies  in
a l tered  pathways .  There  are  current ly  no publ ic ly  avai lab le  ant iv ira l  t reatments  for  EEVs,
or  neuroprotect ive  drugs  to  combat  the  combined long-term neurologica l  def ic i t s  impact  of
TBI ,  OPNA,  and EEVs which resul t  in  s igni f icant  populat ion hea l th  problems,  increased
heal th  costs ,  and negat ive  impacts  on c iv i l ian  and mi l i tary  personnel  worldwide .  We
hypothes ize  that  comparat ive  neurologica l  analys is  of  in jur ies  f rom EEVs,  OPNAs,  and
TBIs ,  can be  ut i l ized  to  ident i fy  potent ia l  medica l  countermeasures .  To this  end,  we wanted
to  f i rs t  character ize  the  pathology,  behavior ,  and transcr iptomic  changes  caused by
Venezuelan equine  encephal i t i s  v irus  (VEEV) infect ion in  C57BL/6 mice .  Mice  were
intranasa l ly  infected  with  a  dose  of  VEEV TC-83 y ie ld ing 80-90% surviva l ,  weighed,  and
monitored for  c l inica l  scores  for  90  days  post  infect ion.  By  Day 9 ,  65% of  mice  d isp layed
s igns  of  neurologica l  i l lness  inc luding c irc l ing,  head t i l t ,  head press ing,  and a l tered  gai t  or
imbalance .  At  both acute  (Day 2  and 7) ,  and chronic  (Day 90)  t imepoints ,  mice  were
sacr i f iced  to  look at  gross  pathology as  wel l  as  IHC analys is  for  neuronal ,  as trocyte ,  and
microgl ia  act iv i ty .  Pre l iminary  pathology analys is  indicates  that  neurologica l  damage i s
highly  dynamic  dependent  on t ime post  infect ion.  At  days  30 ,  60 ,  and 90  post  infect ion
mice  were  assessed  via  Novel  object  Recognit ion and Y-Maze (memory) ,  E levated  Plus  maze
(anxiety) ,  and a  modif ied  SHIRPA (neuromuscular) .  F inal ly ,  we performed bulk  RNA-seq at
acute  t imepoints  (Day 4 ,  7 ,  28) .  The VEEV mouse  data  was  analyzed and compared to  both
in house  and publ ic ly  avai lab le  TBI  and OPNA transcr iptomic  data  v ia  a  combinat ion of
pathway tools  inc luding gene ontology  and Ingenuity  Pathway Analys is .  Ult imate ly ,  we
have  ident i f ied  severa l  potent ia l ly  druggable  pathways  to  reduce  long term neurologica l
in jury  based  on in  house  and publ i shed transcr iptomic  data .  Ongoing experiments  are
des igned to  eva luate  drug ef f icacy  and target  speci f ic i ty  in  v i tro  and in  v ivo against  VEEV
infect ion with  future  potent ia l  eva luat ion against  OPNA and TBI  neuropathologies .

S u p p o r t :  D e f e n s e  T h r e a t  R e d u c t i o n  A g e n c y
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m y x o m a t o u s  m i t r a l  v a l v e  d i s e a s e  i n  C a v a l i e r  K i n g  C h a r l e s  S p a n i e l s  d o g s
F r a n c h i n i ¹ ,  M e n c i o t t i ¹ ,  H y e o n ² ,  L a h m e r s ¹ ,  B o r g a r e l l i ¹
¹ V i r g i n i a  M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e
² N o r t h S t a r  V e t s  S p e c i a l i s t ,  N J

Myxomatous  mitra l  va lve  d isease  (MMVD) i s  prevalent  in  Caval ier  King Char les  Spanie ls
(CKCSs)  and re lat ive  to  other  canine  breeds ,  the  d isease  becomes  c l inica l ly  evident  at  a
younger  age .  Previous  s tudies  us ing three-dimensional  t ransthoracic  echocardiography
(3DTTE) have  suggested  that  some CKCSs have  a  mitra l  va lve  (MV) of  d i f ferent
morphology compared to  other  breeds .  I t  has  been hypothes ized  that  a  d i f ferent ly  shaped
mitra l  va lve  apparatus  may lead  to  a l tered  mechanica l  s tresses  on va lve  leaf le ts  that  can
act ivate  s ignal ing  pathways  contr ibut ing to  myxomatous  degenerat ion and i t s  progress ion.
This  s tudy a imed to  determine i f  morphologica l  var iables  of  the  MV in  hea l thy  CKCSs
could  predict  the  age  of  onset  of  MMVD. CKCSs without  echocardiographic  evidence  of
MMVD were  prospect ive ly  enrol led ,  and rechecks  were  performed every  four  months .
Endpoints  were  the  development  of  MMVD or  24  months  from enrol lment  without  the
development  of  MMVD. At  enrol lment  and at  each recheck,  s tandard echocardiogram and
3DTTE were  performed.  Dedicated  sof tware  was  used  to  analyze  the  3DTTE datasets  and
obtain  MV morphologic  var iables .  Univar iate  Cox ’ s  proport ional  hazard  models  were  used
to  invest igate  the  e f fect  of  3DTTE MV morphologic  var iables  a t  enrol lment  on the  t ime to
onset  of  MMVD. A mult ivar iate  model  was  a l so  created  with  a  backward s tepwise  se lect ion
to  ident i fy  independent  predictors  of  the  age  of  onset  of  MMVD. MV morphologic
var iables  of  76  CKCSs were  analyzed us ing dedicated  sof tware .  Non-planar  angle  (NPA)
(p<0.001,  HR:  1 .05) ,  tent ing area  (p=0.001,  HR:  0 .55) ,  and tent ing volume normal ized  by
body weight  (nTnV) (p<0.001,  HR:  0 .81)  were  s igni f icant  in  the  univar iable  models .  NPA
(p<0.001,  HR:  1 .05)  and nTnV (p=0.009,  HR:  0 .82)  remained s igni f icant  in  the
mult ivar iable  model .  This  s tudy demonstrated  that  MV var iables  obta ined with  3DTTE can
predict  the  ear ly  onset  of  MMVD in hea l thy  CKCSs.  Therefore ,  3DTTE could  be  used in
screening and breeding programs a imed at  reducing the  prevalence  of  MMVD in CKCSs.

S u p p o r t :  A K C
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G o t t l e i b  K ,  T r a g e r - B u r n s  L ,  S a n t o n a s t a s o  A ,  B o g e r s  S ,  B u r n s  T ,  B y r o n  C
¹ V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  D e p a r t m e n t  o f  L a r g e  A n i m a l  C l i n i c a l  S c i e n c e s

Background:  Many horses  used  for  a thlet ics  wear  meta l  shoes  to  provide  protect ion,
support ,  and tract ion.  The two most  common horseshoe mater ia l s  are  s tee l  and a luminum.
In some equine  disc ip l ines ,  shoes  are  removed (barefoot)  or  changed to  a  l ighter  shoe
mater ia l  (a luminum) during an equestr ian event  to  achieve  perceived advantages  such as
more  aesthet ic  l imb f l ight .  I t  i s  c lear  that  shoeing has  an impact  on performance  and hea l th
of  a thlet ic  horses .  However ,  object ive  information regarding the  e f fects  of  shoeing on gai t
character is t ics  of  performance  and show horses  i s  scant  and there  i s  l i t t le  sc ient i f ic
evidence  to  guide  dec is ions  about  shoeing and i t s  impact  on compet i t ion fa irness  and
animal  wel fare .  Body-  and hoof-mounted inert ia l  sensor  systems are  avai lab le  that  a l low
analys is  of  ga i t  character is t ics .  This  technology would  be  a  useful  tool  to  measure  changes
in  gai ts  of  horses  under  var ious  hoof  shoeing condit ions .

Object ive :  To determine di f ferences  in  ga i t  character is t ics  of  horses  under  var ious  hoof
shoeing condit ions  (barefoot ,  a luminum shoes ,  and s tee l  shoes) .  We hypothes ized  that  hoof
shoeing condit ions  wi l l  not  a f fect  symmetry  of  head and pe lvic  movements  and that  lower
foot-shoe weight  (bare  feet  or  a luminum shoes)  resul ts  in  lower  hoof  f l ight  height ,  shorter
str ide  length,  and shorter  durat ion of  s tr ide  swing,  s tance ,  and breakover  t imes  versus
higher  weight  ( s tee l  shoes) .

Study Design:  Prospect ive  crossover  des ign.

Methods :  12  hea l thy ,  adul t ,  c l ient-owned horses  without  lameness ,  hoof  or  l imb
abnormal i t ies ,  or  pos i t ive  response  to  hoof  tes ters  were  inc luded.  Horses  were  eva luated
with  body-  and hoof-mounted inert ia l  sensors  a t  a  trot  on f i rm and sof t  surfaces .
Evaluat ions  were  performed with  their  own shoes  (base l ine) ,  no shoes  (barefoot) ,  and with
aluminum and s tee l  shoes .  Data  col lected  inc luded Q score  (measure  of  head and pe lvic
asymmetry) ,  hoof  arc  height  and la tera l  deviat ion,  s tr ide  length,  and mid-stance ,
breakover ,  swing,  and landing s tr ide  phase  t imes .  Data  were  compared among shoeing
condit ions  and surfaces .

Resul ts :  Body-  and hoof-mounted inert ia l  sensors  y ie lded data  for  a l l  measured var iables .
Analys is  suggests  d i f ferences  in  some var iables  among var ious  hoof-shoeing condit ions  and
surface  substrates .

Conclus ions :  Trimming and shoeing of  hooves  has  measurable  e f fects  on gai t
character is t ics  of  horses .  These  data  wi l l  be  useful  for  informing decis ions  about  shoeing
during compet i t ion.

S u p p o r t :  E R C
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S h a n n o n  C a r n e y ¹ ˒² ,  C a i t l i n  W o o d s o n ¹ ˒² ,  M o r g e n  V a n d e r G i e s s e n ¹ ˒² ,  E l i z a b e t h  H a r r i s ¹ ,  B a r n e y
B i s h o p ³ ,  M i c h e l l e  T h e u s ¹ ,  K y l e n e  K e h n - H a l l ¹ ˒²
¹ D e p a r t m e n t  o f  B i o m e d i c a l  S c i e n c e s  a n d  P a t h o b i o l o g y ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A
² C e n t e r  f o r  E m e r g i n g ,  Z o o n o t i c  a n d  A r t h r o p o d - b o r n e  P a t h o g e n s ,  V i r g i n i a  T e c h ,  B l a c k s b u r g ,  V A ,  U S A  ³ D e p a r t m e n t  o f  C h e m i s t r y ,  G e o r g e  M a s o n
U n i v e r s i t y ,  M a n a s s a s ,  V A ,  U S A

Eastern equine  encephal i t i s  v irus  (EEEV) i s  a  mosquito-borne that  causes  d isease  in  both
equines  and humans  resul t ing  in  overt  encephal i t i s  in  a  s igni f icant  percentage  of  cases .
Infect ion resul ts  in  death  in  50-75% of  pat ients ,  and of  the  survivors ,  50-90% experience
debi l i ta t ing  neurologica l  sequelae .  These  inc lude  se izures ,  para lys i s ,  inte l lectua l  d isabi l i ty ,
and permanent  mood and behaviora l  changes .  The s igni f icant  morta l i ty  and morbidi ty
associated  with  EEEV infect ion underscores  the  need for  useful  intervent ions  and
current ly ,  there  are  no therapeut ic  opt ions  avai lab le .  EEEV pathogenes is  has  been s tudied
in  le tha l  mouse  models ,  but  there  i s  no neurologica l  sequelae  model  current ly  avai lab le .  We
aim to  address  this  def ic iency  by  developing and character iz ing  a  novel  neurologica l
sequelae  model  of  EEEV infect ion.  We hypothes ize  that  animals  that  appear  to  have
recovered from EEEV infect ion s t i l l  suf fer  substant ia l  cognit ive  def ic i t s  resul t ing  from
neurodegenerat ion associated  with  vira l  infect ion.  A pi lot  s tudy was  des igned to  measure
neurologica l  sequalae  through behaviora l  a l terat ions  fo l lowing EEEV infect ion,  where  10-
week-old  mice  underwent  cognit ive  tes t ing  before  and af ter  infect ion,  consis t ing  of  a
modif ied  SHIRPA test ,  e levated  p lus  maze ,  and y-maze .  Al l  mice  with  detect ib le  v irus  in  the
brain,  determined by  IVIS imaging,  succumbed to  infect ion.  Cognit ive  tes t ing  showed
uninfected  mice  and infected  mice  performed s imi lar ly  post- infect ion,  suggest ing  that
anxiety  and working memory were  not  a f fected  post-EEEV infect ion in  surviving mice .
Because  a l l  mice  with  virus  repl icat ion in  the  bra in  succumbed to  infect ion,  a t tenuated
stra ins  of  EEEV were  developed to  enable  animal  surviva l  fo l lowing EEEV infect ion.
Ongoing s tudies  wi l l  determine the  potent ia l  las t ing  cognit ive  impairments  in  mice  that
have  recovered from EEEV infect ion through a  bat tery  of  behaviora l  tes t ing  fo l lowed by
pathologica l  analys is  of  formal in  f ixed  bra ins  in  surviving mice .  Developing a  model  of  this
nature  wi l l  enable  character izat ion of  the  host  response  to  EEEV infect ion and
understanding the  consequent ia l  neuropathology associated  with  infect ion.

S u p p o r t :  W o r k  w a s  s u p p o r t e d  b y  t h e  O f f i c e  o f  t h e  A s s i s t a n t  S e c r e t a r y  o f  D e f e n s e  f o r  H e a l t h

A f f a i r s  t h r o u g h  t h e  P e e r  R e v i e w e d  M e d i c a l  R e s e a r c h  P r o g r a m  u n d e r  A w a r d  N o .

W 8 1 X W H 2 2 1 0 3 5 7  t o  K K H .
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¹ B i o m e d i c a l  a n d  V e t e r i n a r y  S c i e n c e s
² P o p u l a t i o n  H e a l t h  S c i e n c e s ;  V i r g i n i a - M a r y l a n d  C o l l e g e  o f  V e t e r i n a r y  M e d i c i n e ,  B l a c k s b u r g ,  V A

Females  are  d isproport ionate ly  a f fected  by  herpes  s implex  virus  (HSV) compared to  males ,
with  approximate ly  twice  as  many women infected  as  men.  While  this  could  be  due  to  the
ease  of  transmiss ion from male  to  female ,  sex-based di f ferences  have  not  been adequate ly
invest igated .  During pr imary  genita l  infect ion,  HSV establ i shes  l i fe- long la tency  in  sensory
and autonomic  neurons  that  innervate  the  genitourinary  system.  The la tent  v irus  can then
become react ivated  by  a  var iety  of  s t imul i ,  inc luding menstruat ion and hormone
imbalances ,  t ransport ing  out  of  the  neurons  to  cause  a  recurrence  of  pa inful  les ions  or  v ira l
shedding.  With female  animals  having been used a lmost  exc lus ive ly  to  s tudy HSV genita l
infect ion,  any  sex-based dichotomy of  HSV pathogenes is  remains  undetermined.  Using both
males  (n= 32)  and females  (n= 34) ,  we show that  guinea  pigs  accurate ly  corre late  HSV
pathogenes is  d i f ferences  between sexes  as  observed in  human pat ients .  While  females
developed more  severe  acute  infect ion compared to  males ,  males  exper ienced a  greater
number  of  cumulat ive  recurrences  over  t ime.  To better  understand ef fects  of  individual  sex
hormones  on HSV repl icat ion at  the  neuronal  leve l ,  we assessed  vira l  DNA during
product ive  infect ion with  the  addi t ion of  es trogen (17-β-estradiol ) ,  progesterone,  or
testosterone in  pr imary  adul t  neuronal  cul tures .  Estrogen increased  HSV-1 repl icat ion in
autonomic  neurons ,  but  not  in  sensory  neurons .  In  contrast ,  progesterone increased
repl icat ion in  both types  of  neurons .  Our  resul ts  demonstrate  that  female  sex  hormones
have  a  d irect  e f fect  a t  the  ce l lu lar  leve l  to  enhance  HSV repl icat ion within  neurons ,  which
l ike ly  contr ibutes  to  more  severe  pr imary  herpet ic  d isease  in  females .

S u p p o r t :  N I H  N I A I D
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United  States ’  hydroelectr ic i ty  imports  f rom Canada  have  increased  by  >  1  TWh per  year
between 2007 and 2021.  This  occurs  as  pol icymakers  in  the  U.S .  t ry  to  ramp up the
deployment  of  new carbon free  e lectr ic i ty  generat ion and transmiss ion infrastructure .
Furthermore,  recent  model ing  in  the  northeast  U.S .  demonstrates  that  Canadian
hydroelectr ic i ty  wi l l  p lay  a  s igni f icant  ro le  in  New England ’ s  least-cost  decarbonizat ion
scenario .  Addit ional ly ,  decarbonizat ion targets  are  wel l -def ined in  a l l  s ta tes  within  the
New England region,  making i t  a  pr ior i ty .  Consequent ly ,  i t  i s  ant ic ipated  that  more
hydroelectr ic i ty  wi l l  f low from Canada  into  New England,  resul t ing  in  the  expansion of
transborder  e lectr ic i ty  interconnect ions .  To character ize  the  costs  and benef i t s  of  such
projects  as  compared to  a l ternat ives ,  a  h igh-resolut ion s imulat ion ( i .e . ,  hourly)  of  the
e lectr ic  gr id  i s  needed.  In  this  s tudy,  we ut i l ize  the  U.S .  Environmenta l  Protect ion Agency ' s
dataset  on hourly  e lectr ic i ty  generat ion and carbon emiss ions .  Using pre-establ i shed
decarbonizat ion scenarios ,  we can ca lculate  the  prec ise  reduct ion in  greenhouse  gas  and a ir
pol lutant  emiss ions  for  each scenario .  Our  pre l iminary  resul ts  demonstrate  that  the
scenario  project ion for  2026–2027 by  New England ISO,  which involves  a  combinat ion of
Canadian hydroelectr ic  imports  (2100 MW summer,  826 MW winter) ,  new wind (308 MW
summer and 682 MW),  and solar  (92  MW summer,  28  MW winter)  generat ion
commitments ,  can ef fect ive ly  of fset  carbon emiss ions  in  New England.  These  resul ts
further  support  the  current  decarbonizat ion pol icy ,  which re l ies  on a  d ivers i f ied  mix  of
carbon free  e lectr ic i ty  sources .

S u p p o r t :  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y
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Background:  Few drugs  are  avai lab le  to  treat  congest ive  heart  fa i lure  and other  cardiac  d iseases  in
horses .  P imobendan i s  an  inodi la tor  approved as  Vetmedin® for  treatment  of  canine  cardiac  d isease .
Previous  research shows that  p imobendan increases  heart  rate  and contract i l i ty  fo l lowing
intravenous  administrat ion in  horses .  Ora l  p imobendan has  been used c l inica l ly  in  horses  with
cardiac  d isease  as  Vetmedin tablets ,  or  in  compounded formulat ions ,  despi te  the  fact  that  the
pharmacokinet ics  of  ora l  p imobendan have  not  been invest igated  in  horses .  

Hypothes is/Object ives :  The hypothes is  of  this  s tudy was  that  Vetmedin® (V)  would  be  absorbed
fol lowing ora l  administrat ion to  hea l thy  adul t  horses  and reach concentrat ions  known to  be
therapeut ic  in  other  species .  Addit ional  object ives  were  to  determine the  bioequiva lence  of
compounded pimobendan capsules  (C)  and suspension (S)  and the  e f fects  of  sample  s i te  on p lasma
drug concentrat ions .  

Animals :  S ix  pr ivate ly-owned hea l thy  adul t  horses  (5  mares ,  1  ge lding) .  

Methods :  Al l  horses  rece ived a  s ingle  0 .5mg/kg dose  of  p imobendan via  ora l  syr inge  a f ter  being
fasted  for  8-12 hours .  The ini t ia l  two horses  rece ived C,  S ,  or  V us ing a  crossover  des ign with  a
minimum 1-week washout  per iod.  Samples  were  col lected  s imultaneous ly  from latera l  thorac ic  and
jugular  catheters  before  and af ter  drug administrat ion at  predetermined t imes .  Dif ferences  between
formulat ion and sample  s i te  were  analyzed by  one-way ANOVA. Four  addi t ional  horses  rece ived (V)
only  with  jugular  samples  col lected  at  the  same predetermined t imes .  Analys is  was  done by
ul traperformance  l iquid  chromatography tandem mass  spectrometry  (UPLC-MS/MS) and
noncompartmenta l  pharmacokinet ics  for  (V) .  

Resul ts :  No s igni f icant  d i f ferences  were  noted between formulat ions  (P  =  0 .98)  or  sample  s i te  (P  =
0.62) .  Concentrat ions  in  compounded formulat ions  were  88%(S)  and 90%(C)  of  labe l .  For  V,  mean
(±SD) maximum plasma concentrat ion (Cmax)  was  4 .96  ±  2 .13ng/mL at  2 .17  ±  0 .98hr ,  and area
under  the  curve  (AUC0–∞) was  22 .1  ±  8 .8hr*ng/mL.  Concentrat ion of  the  act ive  metabol i te  (O-
desmethyl-pimobendan)  was  be low the  l imit  of  detect ion (0 .07ng/mL) for  a l l  samples .  

Conclus ions  and c l inica l  importance :  At  0 .5mg/kg PO,  pimobendan plasma concentrat ions  were
considerably  lower  than reported  in  dogs .  There  was  no evidence  of  ora l  t ransmucosa l  absorpt ion.
Pimobendan i s  poor ly  absorbed in  horses ,  regardless  of  formulat ion,  and appears  unl ike ly  to  have
c l inica l  e f fects .

S u p p o r t :  V T  F o u n d a t i o n
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Systemic  lupus  erythematosus  (SLE)  i s  an  autoimmune disease  character ized  by  an
overact ive  immune system and loss  of  se l f- to lerance .  While  there  i s  not  current ly  a  cure
for  SLE,  current  therapies  center  around immunosuppressants ,  ant i-malar ia l  drugs ,  and
biologics  l ike  Bel imumab,  a  B  ce l l  act ivat ing  factor  (BAFF)  receptor  monoclonal  ant ibody.
Along with  BAFF,  l igands  of  the  Tumor Necros is  Factor  Superfamily  (TNFSF) ,  inc luding
LT-beta ,  CD40L,  and TWEAK act ivate  the  non-canonica l  NF-KB pathway.  NF-KB Inducing
Kinase  (NIK)  i s  a  master  regulator  of  the  non-canonica l  NF-KB pathway impl icated  in
promoting pro-inf lammatory  immune responses  and overa l l  immune regulat ion.  We
hypothes ize  that  ce l l  spec i f ic  targeted  NIK delet ion wi l l  a l leviate  lupus  symptoms by
reducing express ion of  pro- inf lammatory  mediators .  J774A mouse  macrophages  treated
with  the  se lect ive  NIK inhibi tor ,  B022,  for  5  hours  pr ior  to  s t imulat ion with  the  non-
canonica l  NF-KB act ivator ,  ant i-CD40,  for  16  hours .  After  s t imulat ion,  the  ce l l s  were
harvested,  and prote in  was  col lected  for  western b lot .  Cel l  media  was  a l so  col lected  to
evaluate  the  e f fects  of  NIK inhibi t ion on cytokine  secret ion.  Western b lot  quant i f icat ion
using ImageJ  demonstrated  the  cr i t ica l  ro le  NIK plays  in  the  non-canonica l  NF-KB
pathway.  Western b lot  analys is  showed that  inhibi t ion of  NIK lead  to  decreased  p100
process ing/p52 maturat ion,  IKK-alpha  act ivat ion,  and a  s igni f icant  reduct ion in
phosphorylated  NIK.  Addit ional ly ,  we observed a  dose  dependent  decrease  in  iNOS
product ion.  Secret ion of  cytokines  BAFF and CXCL12 measured by  ELISA a lso  exhibi ted
reduced leve ls  when compared to  control  t reatment .  In  summary,  our  f indings  suggest  that
NIK inhibi t ion p lays  a  key  role  in  decreas ing a  hyperact ive  immune prof i le  as  seen in  SLE.
Future  s tudies  wi l l  focus  on expanding in  v i tro  s tudies  to  other  ce l l  l ines  which p lay
cr i t ica l  ro les  in  lupus  pathogenes is  l ike  B ce l l s ,  dendri t ic  ce l l s ,  and kidney mesangia l  ce l l s .

S u p p o r t :  N I H
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Cryptococca l  d isease  poses  a  s igni f icant  threat  to  immunocompromised individuals .
Cryptococcus  neoformans  (C.  neoformans)  i s  a  key  culpr i t  in  this  i l lness ,  pr imari ly
af fect ing  the  lungs  and the  centra l  nervous  system,  caus ing l i fe- threatening meningit i s .
Near ly  150,000 new cases  of  cryptococca l  meningit i s  (CM) are  reported  every  year  around
the  world ,  emphasiz ing i t s  substant ia l  impact .  The current  s tandard treatment  approach
includes  the  administrat ion of  amphoter ic in  B a longside  other  ant i fungals ,  mainly
f lucytos ine ,  to  expedite  fungal  c learance  and mit igate  potent ia l  toxic i ty .  Al though
f luconazole  i s  recommended as  an  a l ternat ive ,  i t s  fungis tat ic  nature  of ten resul ts  in
treatment  fa i lure  and re lapse .  

In  the  present  work,  we ident i f ied  pimvanser ine  (PVT),  an  atypica l  ant ipsychot ic ,  as  an
adjuvant  to  enhance  f luconazole  monotherapy.  Here ,  we found that  PVT synergis t ica l ly
interacts  in  conjugat ion with  f luconazole  against  85% of  the  invest igated  s tra ins  of  C.
neoformans/gatt i i  complex  as  eva luated  by  checkerboard assay .  Moreover ,  PVT,  both a lone
and in  combinat ion with  f luconazole ,  s igni f icant ly  impacts  the  metabol ic  act iv i ty  of  mature
Cryptococcus  b iof i lm.  Our  invest igat ion a l so  demonstrated  that  the  PVT/f luconazole
combinat ion ef fect ive ly  reduces  the  fungal  burden in  Caenorhabdit i s  e legans  infected  with
C.  neoformans .   Delving into  the  mechanism of  PVT’s  synergy  with  f luconazole ,  our  s tudy
unvei led  that  PVT disrupts  the  mitochondria l  membrane potent ia l  and induces  the
accumulat ion of  react ive  oxygen species  (ROS)  dose-dependent .  Addit ional ly ,  PVT
inf luences  the  integr i ty  of  the  ce l l  membrane,  contr ibut ing to  the  loss  of  ce l l  v iabi l i ty .  This
work highl ights  the  s igni f icance  of  PVT,  with  i t s  abi l i ty  to  cross  the  b lood-brain  barr ier ,  as
a  potent ia l  ad juvant  to  improve f luconazole  monotherapy.  The synergy  exhibi ted  by  PVT
and f luconazole  of fers  a  potent ia l  avenue to  address  the  chal lenges  posed by  Cryptococcus
neoformans/gatt i i  complex  infect ions .

S u p p o r t :  N I H
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Venezuelan equine  encephal i t i s  v irus  (VEEV) i s  a  mosquito-borne,  pos i t ive  sense ,  s ingle-
stranded RNA virus  that  be longs  to  the  genus  Alphavirus .  As  a  zoonot ic  pathogen,  VEEV
can infect  both equines ,  with  an associated  neurologica l  compl icat ions  in  ~14% of  human
cases .  Due to  i t s  low infect ious  dose ,  ease  of  aerosol izat ion and manipulat ion,  this  v irus  i s
c lass i f ied  as  a  se lect  agent  by  both the  CDC and USDA.  However ,  there  are  current ly  no
FDA-approved therapeut ics  or  l i censed vacc ines  against  VEEV infect ion in  humans .  The
VEEV caps id  prote in  i s  an  essent ia l  v irulence  factor  of  VEEV.  The caps id  prote in  can
simultaneous ly  b ind to  the  host ’ s  nuclear  import  receptors ,  import in  α/β1,  and the  host ’ s
export  receptor ,  CRM1 to  form a  tetrameric  complex .  This  complex  accumulates  a t  the
nuclear  pore  channel ,  ha l t ing  nucleocytoplasmic  traf f icking and resul t ing  in
downregulat ion of  ce l lu lar  transcr ipt ion and ant iv ira l  response .  Moreover ,  VEEV TC83
Cm, with  a  mutated  non-funct ional  nuclear  loca l izat ion sequence  within  the  caps id ,  fa i l s  to
downregulate  ce l lu lar  transcr ipt ion and ant iv ira l  response .  This  suggests  that  the  nuclear
import  of  VEEV caps id  i s  pert inent  for  pathogenes is  and could  be  exploi ted  as  an  at tract ive
target  for  therapeut ic  development .  We hypothes ized  that  chemica l  inhibi tors  capable  of
disrupt ing the  interact ion of  caps id  with  import in  α/β1 should  increase  ce l lu lar  ant iv ira l
response ,  resul t ing  in  reduced vira l  t i ters  and rescue  of  ce l l s  f rom VEEV-induced ce l l
death .  Two smal l  molecule  inhibi tors ,  I2  and 1564,  were  des igned to  d isrupt  the  interact ion
between caps id  and import in  α .  These  inhibi tors  were  wel l  to lerated  by  HMC3 microgl ia
ce l l s  with  CC50 of  >250 µM and >500 µM for  I2  and 1564,  respect ive ly .  Both compounds
impacted  VEEV TC83 t i ter  with  a  >1  log10 decrease  at  9  hpi .  Moreover ,  I2  d isp layed an
EC50 of  2 .96  µM and 1564 an EC50 of  5 .38  µM.  The ant iv ira l  act iv i ty  of  these  compounds
was  MOI-dependent  with  ~50% vira l  reduct ion noted at  an  MOI of  1  and a  >90% reduct ion
at  MOIs  of  0 .1  and 0 .01 .  Interest ingly ,  both compounds  a l so  rescued infected  ce l l s  f rom
VEEV-induced ce l l  death .  Next ,  the  contr ibut ion of  the  innate  immune response  to  the
ant iv ira l  e f fect  and rescue  of  inhibi tor-treated  ce l l s  f rom ce l l  death  wi l l  be  de l ineated  by
monitor ing the  loca l izat ion of  ant iv ira l  t ranscr ipt ion factors  as  wel l  as  the  express ion of
ant iv ira l  cytokines  and interferon-st imulated  genes .

S u p p o r t :  N I A I D ,  N I H ,  V M C V M ,  C e Z A P
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Advances  in  ant ibody test ing,  most  notably  the  use  of  serum:  cerebrospinal  f lu id  (CSF)  t i ter  rat ios
to  detect  intratheca l  ant ibody product ion,  have  improved our  abi l i ty  to  d iagnose  horses  with  EPM.
However ,  mult ip le  factors  can inf luence  the  accuracy  of  ant ibody test ing,  and some cases  are  s t i l l
misdiagnosed,  potent ia l ly  leading to  devastat ing  disease .  I f  a  supplementa l  d iagnost ic  tes t  were
avai lab le ,  ut i l iz ing  serum,  cerebrospinal  f lu id  (CSF) ,  or  both,  d iagnost ic  certa inty  and hence
treatment  and outcomes  would  be  improved.  Our  previous  s tudy,  whi le  smal l ,  ident i f ied  that  horses
with  EPM (n=7)  had s igni f icant ly  greater  so luble  CD14 (sCD14)  in  their  CSF compared to  control
horses  (n=6)  (Hay et  a l .  2019) .  This  s tudy i s  focused on evaluat ing  sCD14 in  a  larger  group of
horses .  Horses  with  both EPM and cervica l  vertebra l  instabi l i ty  mal format ion (CVSM) were
analyzed compared to  controls  and for  d i f ferences  between each group.  Serum and CSF samples
were  obta ined from a  b iobank of  wel l -character ized  cases ,  which met  our  case  def ini t ions .  The
horses  were  c lass i f ied  into  4  groups :  control  (n=21) ,  CVSM (n=44) ,  EPM (n=46)  and EPM+CVSM
(n=3) .  Samples  were  analyzed by  the  Animal  Heal th  Diagnost ic  Laboratory  at  Cornel l  Univers i ty  for
the  measurement  of  sCD14 concentrat ions  us ing a  previous ly  va l idated  f luorescent  bead-based
sCD14 assay  (Wagner  et  a l .  2013) .  F igure  1  i l lustrates  our  resul ts .  There  were  no s igni f icant
di f ferences  between the  serum sCD14 va lues  between the  groups  (Figure  1A) .  When direct ly
compared,  a  s igni f icant  d i f ference  and <p=0.0001 between the  CSF in  the  EPM and CVSM group
(Figure  1B) .  There  was  a l so  a  s igni f icant  d i f ference  between the  sCD14 va lues  in  the  CSF of  control
and EPM horses  (p=0.0248) .  These  data  support  the  abi l i ty  to  use  sCD14 as  a  supplementa l
diagnost ic  b iomarker  to  d i f ferent iate  between CVSM, horses  with  EPM, and control  horses .  Use  of
this  supplementa l  assay  a long with  gold  s tandard diagnost ic  tools  may a l low for  quicker  and
improved diagnost ics  for  horses  suf fer ing from these  d iseases  and a l low for  quicker  treatments  for
their  a i lments .  Continuing research on this  assay  i s  required  to  conf irm the  assay ’ s  e f f icacy  in
diagnosing neurologic  d isease .
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Hypereosinophi l ic  (HES)  syndrome is  an  umbrel la  term encompass ing severa l  d isease
subsets ,  inc luding the  myeloid  var iant ,  lymphoid  var iant ,  fami l ia l  var iant ,  and the
idiopathic  var iant .  Despi te  the  under ly ing cause ,  each disease  subset  u l t imate ly  resul ts  in
>1,500 eos inophi l s/uL c irculat ing  in  the  b lood documented over  a  s ix  month per iod with
resul tant  end-organ inf i l t rat ion and increased  morbidi ty  and morta l i ty  in  a f fected  pat ients .
The disease  not  only  a f fects  humans  but  has  a l so  been impl icated  in  a  var iety  of  veter inary
species .  Despi te  advances  in  both medica l  f ie lds ,  an  overwhelming proport ion of  pat ients
are  s t i l l  d iagnosed with  the  id iopathic  form of  the  d isease .  Studies  performed in  a  murine
model  in  which the  gene MAP3K14 encoding NF -kB inducing kinase  (NIK)  i s  knocked out ,
a  HES-l ike  syndrome develops .  Despi te  previous  work assess ing  the  response  of  eos inophi l s
to  Th2 lymphocytes  and radiores is tant  t i ssues ,  the  mechanisms under ly ing eos inophi l
development  in  conjunct ion with  the  bone marrow microenvironment  have  not  been fu l ly
e luc idated .  In  the  present  work,  we determined that  Nik-/-  mice  exhibi t  a l tered
extramedul lary  hematopoies is  (EMH) and eos inophi lopoies is  in  the  sp leen and bone
marrow when compared to  WT counterparts .  We a lso  determined Nik-/-  mice  conta in
higher  percentages  and counts  of  var ious  eos inophi l  subsets ,  eos inophi l  precursors ,  and
plast ic  neutrophi l s  that  d i f fer  between the  bone marrow and splenic  compartments  when
compared to  WT counterparts .  We a lso  determined that  the  in  v ivo apoptot ic  rate  of
Ly6G+ mature  eos inophi l s  i s  h igher  in  Nik-/-  mice  despi te  their  abundance .  In  v i tro ,  we
also  determined that  Nik-/-  eos inophi l s  mature  fas ter ,  are  more  metabol ica l ly  act ive ,
prol i ferate  s lower  and have  a  lower  apoptot ic  rate  than WT counterparts  a t  the  ini t ia t ion
of  eos inophi lopoies is .  On days  10 ,  13 ,  and 15  of  this  process ,  we a l so  found that  NIK is
dispensable  for  s tromal  control  of  eos inophi lopoies is ,  but  Nik-/-  environments  conta ined
lower  TNFR1 levels  on day  13  of  cul ture .  Addit ional ly ,  when the  microenvironment  was
disrupted or  cytokines  such as  IL-33 were  added to  cul ture ,  we discovered that  Nik-/-
eos inophi l s  exhibi ted  a l tered  metabol i sm,  prol i ferat ion,  and maturat ion as  wel l  as  a l tered
BCL-XL levels ,  suggest ing  hyperresponsiveness  to  exogenous  factors .  Overa l l ,  these  resul ts
provide  further  ins ight  into  the  potent ia l  mechanisms under ly ing eos inophi lopoies is  in  the
Nik-/-  murine  model .
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Prolonged exposure  to  inf lammatory  s ignals  dr ives  immune ce l l s  to  a  dysregulated
(“exhausted”)  s tate .  Immune exhaust ion ( IE)  i s  character ized  by  di f ferent ia l  express ion of
canonica l  ce l l -surface  prote ins ,  u l t imate ly  leading to  an a l terat ion in  the  e f fector  funct ions
of  the  ce l l .  His tor ica l ly ,  IE  has  been def ined in  T ce l l s ,  but  recent  work has  shown that  i t
can a l so  occur  in  innate  immune ce l l s  (e .g .  monocytes) .  Notably ,  whi le  IE  i s  known to
occur  in  T ce l l s  in  autoimmune condit ions  (e .g .  systemic  lupus  erythematosus  (SLE)) ,  the
role  of  monocyte  exhaust ion (ME) in  this  context  i s  s t i l l  poor ly  understood.  Our  object ive
was  to  character ize  the  ME phenotype  in  a  wel l -character ized  murine  model  of  SLE
(MRL/lpr) .  We hypothes ized  that  monocytes  from MRL/lpr  mice  would  disp lay  a  d isease-
state-dependent  exhaust ion phenotype.  Using f low cytometry ,  we observed that  monocytes
from MRL/lpr  mice  in  the  ear l ies t  part  of  the  act ive  d isease  s tage  d isp layed a
downregulat ion of  canonica l  exhaust ion markers  compared with  pre-disease  controls .
When monocytes  from MRL/lpr  mice  were  cul tured in  the  presence  of  an  inf lammatory
st imulus  us ing our  lab ’ s  es tabl i shed ex  v ivo technique,  ce l l s  taken from mice  in  the  act ive
disease  s tage  showed a  greater  upregulat ion of  IE  markers  than e i ther  pre-disease  s tage  or
mouse  s tra in  controls .  Interest ingly ,  the  express ion of  a  key  macrophage  di f ferent iat ion
marker  (F4/80)  decreased  upon exposure  to  an ex  v ivo inf lammatory  s t imulus  –  but  only  on
pre-disease  monocytes  from MRL/lpr  mice  re lat ive  to  act ive  d isease .  This  suggests  that
disease  progress ion a lone can lead  to  the  de-di f ferent iat ion of  exhausted  monocytes
without  an addit ional  inf lammatory  chal lenge,  and moreover  that  monocytes  from pre-
disease  MRL/lpr  mice  are  s t i l l  sens i t ive  to  de-di f ferent iat ion s ignals  ex  v ivo.  Col lect ive ly ,
these  data  support  our  hypothes is .  Addit ional  exper iments  are  p lanned to  fu l ly  character ize
this  newly  descr ibed ME phenotype  in  MRL/lpr  mice .
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The neuroendocrine  s tress  axis ,  known as  the  hypothalamic-pi tui tary-adrenal  (HPA) axis ,
i s  mediated  by  the  hormones  CRH,  ACTH,  and cort i so l .  CRH is  produced in  the
neurosecretory  area  of  the  hypothalamus and regulates  the  re lease  of  ACTH,  which then
regulates  the  re lease  of  cort i so l .  The number  of  CRH-express ing neuron i s  prec ise ly
regulated  during development ,  but  i t  remains  unknown what  molecular  mechanisms
determine ce l l  number  and how ce l l  number  contr ibutes  to  HPA axis  funct ion.  In  previous
work,  we found that  Down syndrome ce l l  adhes ion molecule  l ike-1  (DSCAML1),  a  ce l l
adhes ion molecule  with  l inks  to  neurodevelopmenta l  d isorders ,  promotes  CRH neuron ce l l
death  and reduces  overa l l  CRH neuron number .  In  addi t ion,  DSCAML1 def ic iency  a l so
resul ts  in  abnormal  funct ion of  the  s tress  axis ,  notably  the  overproduct ion of  cort i so l  a t
base l ine .  As  cort i so l  has  been shown to  a f fect  ce l l  death  during development ,  we
hypothes ized  that  DSCAML1 may af fect  CRH neuron ce l l  death  via  the  regulat ion of
base l ine  cort i so l .  To test  this  hypothes is ,  we sought  to  modulate  cort i so l  independent ly  of
dscaml1 and determine the  e f fects  on developmenta l  CRH neuron ce l l  death .  We wi l l  use
zebraf i sh  as  the  model  organism,  as  they  boast  a  homologous  hypothalamic-pi tui tary-
interrenal  (HPI)  axis  and the  abi l i ty  to  eas i ly  v isua l ize  the  bra in  in  ear ly  development .  To
control  cort i so l  leve ls ,  CRISPR-mediated  genome engineer ing wi l l  be  used  to  de lete  the
Steroidogenic  acute  regulatory  prote in  (STaR)  gene,  which i s  produced in  the  interrenal
g lands  and i s  necessary  for  the  synthes is  of  cort i so l .  This  gene  wi l l  be  targeted  us ing three
(3)  short-guide  RNAs (sgRNAs)  to  introduce  frameshi f t  mutat ions ,  inhibi t ing  STaR and
consequent ly  cort i so l  product ion.  F luorescence  in-s i tu  hybridizat ion (FISH)  wi l l  be  used  to
label  CRH neurons  and immunosta ining with  ant i-act ivated  caspase  3  wi l l  be  used  to  labe l
apoptot ic  ce l l s .  Group-wise  comparisons  of  ce l l  death  and CRH neuron ce l l  number  wi l l
f i rs t  be  made between STaR def ic ient  animals  versus  s ib l ing  controls  in  the  wi ld-type
background.  Then,  we wi l l  examine STaR def ic iency  in  the  dscaml1 mutant  background to
determine whether  dscaml1 def ic iency  a f fects  CRH neuron ce l l  death  in  the  absence  of
cort i so l  s ignal ing.  These  experiments  wi l l  advance  our  understanding of  s tress  axis
development  as  wel l  as  the  role  of  cort i so l  in  ce l l  death,  and provide  ins ights  into  s tress
axis- l inked human neurodevelopmenta l  and psychiatr ic  d isorders .
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Avibacter ium paragal inarum (AP) ,  i s  the  causat ive  agent  of  infect ious  coryza ,  an  upper
respiratory  tract  (URT) disease  of  chickens  that  leads  to  decreased  egg  product ion in  layers
and ear ly  market ing of  broi lers .  Pathogens  could  inf luence  the  microbiome of  the  chicken 's
respiratory  tract  leading to  more  severe  d iseases  in  chickens .  The impact  of  AP infect ion
on the  microbiome of  URT of  chicken i s  unknown and whether  d i f ferent  AP s tra ins
inf luence  the  microbiome di f ferent ly  i s  a l so  unclear .  This  s tudy a imed to  invest igate  the
impact  of  AP infect ion on the  URT microbiome and to  revea l  i f  spec i f ic  s tra ins  of  AP
inf luence  the  URT microbiome di f ferent ly .  In  this  s tudy,  four  d i f ferent  f ie ld  s tra ins  of
Avibacter ium paragal l inarum were  used to  infect  four  groups  of  speci f ic-pathogen-free
chickens  at  four  weeks  of  age ,  a  f i f th  group was  used as  control .  Pooled  choanal  swabs  were
col lected  from infected  chickens  and the  control  group at  var ious  t ime points  post-
chal lenge,  and DNA extract ion was  performed and used for  microbia l  16srRNA gene
sequencing.  The resul ts  showed that  the  microbiome of  the  chicken 's  URT was  pr imari ly
composed of  Firmicutes ,  fo l lowed by  Proteobacter ia ,  Act inobacter ia ,  Bacteroidota ,  and
other  phyla .  Fol lowing AP infect ion,  there  was  a  s igni f icant  decrease  in  the  a lpha-divers i ty
of  the  URT microbiome indicat ing  a  dec l ine  in  microbia l  d ivers i ty .  Addit ional ly ,  beta-
divers i ty  analys is  revea led  s igni f icant  d i f ferences  between the  infected  and non-infected
groups ,  indicat ing  a  d is t inct  microbia l  composi t ion in  response  to  AP infect ion.  In  the
infected  chickens ,  microbia l  d ivers i ty  reached the  lowest  leve l  on the  4th-day  post-
infect ion (DPI)  and returned to  normal  leve l  on the  9th  DPI .  While  there  was  no
signi f icant  d i f ference  in  the  a lpha  divers i ty  between groups  infected  with  di f ferent  AP
stra ins ,  the  beta  d ivers i ty  analys is  indicated  dis t inct  microbiome composi t ions  based  on the
infect ing  s tra in .   These  f indings  demonstrate  that  AP infect ion s igni f icant ly  impacts  the
URT microbiome composi t ion and divers i ty  in  chickens ,  with  var iat ions  depending on the
speci f ic  AP s tra in .   Further  research i s  crucia l  to  understand how respiratory  pathogens
l ike  AP inf luence  the  URT microbiome and i t s  potent ia l  ro le  in  d isease  sever i ty  and poultry
heal th  management .
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Porcine  respiratory  and reproduct ive  syndrome (PRRS)  i s  one  of  the  most  economica l ly
impact ing diseases  in  swine  product ion.  I t  i s  caused by  the  PRRS virus  (PRRSV),  an
enveloped posi t ive-sense  RNA virus .  The genome of  PRRSV is  a  l i t t le  over  15  kb in  length
with  more  than ten open reading frames  (ORFs) .  Ear ly  s tudy showed that  PRRSV nsp5
induces  degradat ion of  the  s ignal  t ransducer  and act ivator  of  transcr ipt ion 3  (STAT3) ,
which p lays  important  ro le  in  ce l l  prol i ferat ion,  inf lammation,  and immune response .  Nsp5
degrades  STAT3 via  i t s  C-terminal  domain.  Sequence  analys is  suggests  that  nsp5 i s  has  f ive
transmembrane domains ,  between which are  outs ide-oriented  or  ins ide-oriented  loops .  One
of  the  outs ide-oriented  loops  locates  in  the  C-terminal  domain and has  a  potent ia l  surface
locat ion.  In  this  s tudy,  s i te-directed  mutagenes is  of  this  moti f  in  the  C-terminal  domain
was  conducted  to  ident i fy  the  cr i t ica l  res idues  for  the  STAT3 reduct ion.  A ser ies  of  mutant
plasmids  encoding nsp5 with  subst i tut ions  in  the  highly  conserved res idues  across  the
PRRSV stra ins  were  constructed  and used to  transfect  HEK293 ce l l s  to  determine their
ef fect  on STAT3 prote in  leve l .  Western b lott ing  resul ts  showed that  some res idues  in  the
loop are  essent ia l  for  inducing STAT3 degradat ion.  Further  s tudy i s  conducted  to
character ize  the  unique  moti f .  Data  from this  project  contr ibute  to  our  understanding of
PRRSV-cel l  interact ions  and may fac i l i ta te  development  of  bet ter  vacc ine .     


