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WELCOME
Welcome to the 34th Annual Research Symposium of the Virginia-Maryland College of
Veterinary Medicine. This year’s theme, “Research Without Boundaries,” reflects not only the
breadth and depth of the scholarship across our college, but also the essential role of research
in advancing science and improving lives—particularly at a time when the value of scientific
inquiry is being questioned in some sectors of society. We believe that now, more than ever, it
is important to reaffirm our commitment to the pursuit of knowledge and to celebrate the
researchers who make that possible.

This annual symposium is a joint effort between the Biomedical and Veterinary Sciences
(BMVS) graduate program and the VMCVM Research Committee, chaired by Dr. Coy Allen.
The event showcases the incredible diversity of research within our college—diversity that
enhances our intellectual community and strengthens our collective impact.

We are honored to host Dr. Michael D. L. Johnson as our keynote speaker. Dr. Johnson is an
Associate Professor in the Department of Immunobiology at the University of Arizona, where
he studies metal homeostasis in bacteria. His leadership in science communication and
mentoring—through programs such as the National Summer Undergraduate Research
Project and The BIO5 Postdoctoral Fellowship—exemplifies the spirit of boundary-crossing
research and outreach that this year’s theme celebrates.

This year’s symposium features eight faculty research talks representing all four departments
within the college, and eight graduate student oral presentations, selected through a highly
competitive abstract review process. These student speakers represent the top submissions
from among more than 70 abstracts received. We commend all of our student researchers for
their hard work and scholarly contributions. Every student who submitted an abstract is
presenting a poster today, and we encourage all attendees to engage with them and learn
more about their work.

Welcome to the 34th Annual
Research Symposium



This event would not be possible without the dedication and support of many individuals.
Special thanks go to the faculty and staff of the Office of Research and Graduate Studies,
including Dr. Jessica Crawford, Dr. Shannon Johnson, Monica Taylor, Liz Bowman, and
Alejandro Saiden Gonzalez, as well as our Graduate Teaching Assistant, Brittany Heath.

I am also grateful to the members of the VMCVM Research Committee:
From Biomedical Sciences and Pathobiology (BSP): Drs. Coy Allen, Erin Gloag, James
Weger, and Kylene Kehn-Hall
From Small Animal Clinical Sciences (SACS): Drs. Go Togawa and Orsi Balogh
From Large Animal Clinical Sciences (LACS): Drs. Sophie Bogers and Becky Funk
From Population Health Sciences (PHS): Dr. Ryan Calder

Thank you to the graduate students from the BMVS, Master of Public Health (MPH), and
Translational Biology, Medicine, and Health (TBMH) programs who helped organize this
event, reviewed abstracts, and participated in the symposium. And finally, thank you to our
many dedicated faculty mentors for your continued support of student scholarship and
discovery.

Together, we reaffirm our belief that science is a shared endeavor that knows no boundaries.

Dr. Audrey Ruple 
Program Director, Biomedical and Veterinary Sciences Graduate Program



7:00 am Registration and Continental  Breakfast

Welcome

Population Health Sciences
Faculty Speaker:  Dr.  Sophie Wenzel
Faculty Speaker:  Dr.  Alasdair  Cohen
Graduate Student Speaker:  Syeda Fatema
Graduate Student Speaker:  Janice O’Br ien

Break/Networking

Biomedical  Sciences and Pathobiology
Faculty Speaker:  Dr.  Kirsten Nielsen 
Faculty Speaker:  Dr.  Er in Gloag
Graduate Student Speaker:  Kat ie T i l ler
Graduate Student Speaker:  Kaylee Petraccione

Break/Networking

Keynote Speaker Dr.  Michael D.  L .  Johnson
“Using Copper Toxicity to Exploit  a Microbial
Achi l les Heel”

PROGRAM
Research Without Boundaries

8:00 am

9:15 am

10:45 am

11:00 am

9:30 am

7:45 am

In a t ime when science and expert ise are increasingly quest ioned,
“Research Without Boundaries”  reaff irms our dedicat ion to open,
r igorous,  and inclus ive discovery.  It  underscores our bel ief  that
address ing today’s  most press ing chal lenges requires not only
scient if ic  excel lence,  but a lso col laborat ion that reaches across
disc ip l ines,  cultures,  and geographies.



4:30 pm

Break/Networking

PROGRAM
Research Without Boundaries

5:45 pm

6:00 pm

Large Animal Cl inical  Sciences
Faculty Speaker:  Dr.  Sophie Bogers
Faculty Speaker:  Dr.  Vitor Mercadente
Graduate Student Speaker:  Kather ine Gott le ib
Graduate Student Speaker:  Emi lee Lacey

4:15 pm

3:00 pm

12:00 pm

1:00 pm

Lunch

Dinner and Awards

Reception

Smal l  Animal Cl inical  Sciences
Faculty Speaker:  Dr.  Michele Borgarel l i
Faculty Speaker:  Dr.  Richard Shinn
Graduate Student Speaker:  Ny Luong
Graduate Student Speaker:  Samantha McCarter

Poster Session
1 :00PM to 2:00PM Even numbered posters
2:00PM to 3:00PM Odd numbered posters



KEYNOTE SPEAKER

Dr. Michael D. L. Johnson
“Using Copper Toxicity to Exploit a
Microbial Achilles Heel”

Associate Professor
Department of Immunobiology
College of Medicine - Tucson
The University of Arizona

Dr. Michael D. L. Johnson received an A.B. in Music from Duke University
and his Ph.D. in Biochemistry and Biophysics at the University of North
Carolina at Chapel Hill. After completing his dissertation in bacterial
motility and attachment, he went to St. Jude Children’s Research Hospital
in the Department of Infectious Disease to study how bacteria process
nutrients, specifically metals, during infections. Currently, Dr. Johnson is
an Associate Professor at the University of Arizona in the Department of
Immunobiology where his main field of study is copper homeostasis in
Streptococcus species. He is active in science outreach through developing
and directing the National Summer Undergraduate Research Project and
The BIO5 Postdoctoral Fellowship Program.   

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fimmunobiology.arizona.edu%2Fprofile%2Fmichael-d-l-johnson-phd&data=05%7C02%7Cbheath12%40vt.edu%7C043b807f90de447dacd808dd7e9697e7%7C6095688410ad40fa863d4f32c1e3a37a%7C0%7C0%7C638805907473518634%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=WcF8DGJYr7J%2BDbVDo66Vsk7ILO6CrCtxKBmA3FgBZHg%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fimmunobiology.arizona.edu%2Fprofile%2Fmichael-d-l-johnson-phd&data=05%7C02%7Cbheath12%40vt.edu%7C043b807f90de447dacd808dd7e9697e7%7C6095688410ad40fa863d4f32c1e3a37a%7C0%7C0%7C638805907473518634%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=WcF8DGJYr7J%2BDbVDo66Vsk7ILO6CrCtxKBmA3FgBZHg%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.nsurp.org%2F&data=05%7C02%7Cbheath12%40vt.edu%7C043b807f90de447dacd808dd7e9697e7%7C6095688410ad40fa863d4f32c1e3a37a%7C0%7C0%7C638805907473539709%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=jOtLELmUAaW16ioQY5LfhNtk4fBpQzP7cKQF%2Fz7D9eU%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbio5.org%2Fnode%2F16826&data=05%7C02%7Cbheath12%40vt.edu%7C043b807f90de447dacd808dd7e9697e7%7C6095688410ad40fa863d4f32c1e3a37a%7C0%7C0%7C638805907473554899%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=od3Nq%2FoSMen8KmJqClywah5jjrVbspsH%2FN7yUW39yPQ%3D&reserved=0


FACULTY SPEAKERS

DR. JULIA GOHLKE 
 

“Leveraging community-engaged
and secondary data analysis

approaches to elucidate health
impacts associated with climate

change”
-

DR. RYAN CALDER 
 

“Advancing the energy
transition through community

valuation of public health
outcomes”

Dr. Sophie Wenzel
 

Interpersonal violence and substance use as
precursors to incarceration:  

interviews with women at the New River
Regional Jail

Dr. Alasdair Cohen
 

Advancing Methods for Wastewater-based
Surveil lance and Epidemiology at Sub-
sewershed and Rural  Community Scales

ORAL PRESENTATIONS
Population Health Sciences

FACULTY SPEAKERS

GRADUATE STUDENT 
SPEAKERS

Syeda Fatema 
(Mentor - Dr. Nick Ruktanonchai)

Dr. Janice O’Brien 
(Mentor - Dr. Audrey Ruple)

Analyzing Healthcare Accessibility
Patterns in Virginia’s New River Valley

during the COVID-19 Crisis

Home-prepared diets for companion dogs
feature diverse ingredients and few are

nutritionally complete



FACULTY SPEAKERS

DR. JULIA GOHLKE 
 

“Leveraging community-engaged
and secondary data analysis

approaches to elucidate health
impacts associated with climate

change”
-

DR. RYAN CALDER 
 

“Advancing the energy
transition through community

valuation of public health
outcomes”

ORAL PRESENTATIONS
Biomedical Sciences and Pathobiology 

FACULTY SPEAKERS

GRADUATE STUDENT 
SPEAKERS

Katie Tiller 
(Mentor - Dr. James Weger)

Kaylee Petraccione
(Mentor - Dr. Kylene Kehn-Hall)

Auranofin Demonstrates Antiviral Effects
Against Hepatitis E Virus Via Reactive Oxygen

Species

Discovering host-viral protein interactions in
autophagy:Identifying LC3-interacting region (LIR)

motifs in hemorrhagic fever viruses for therapeutic
targeting

Dr. Kirsten Nielsen
 

Development of Anthelmentic Benzamidazoles
as Antifungals

Dr. Erin Gloag
 

Early Kinetics of Chronic Infection



FACULTY SPEAKERS

DR. JULIA GOHLKE 
 

“Leveraging community-engaged
and secondary data analysis

approaches to elucidate health
impacts associated with climate

change”
-

DR. RYAN CALDER 
 

“Advancing the energy
transition through community

valuation of public health
outcomes”

ORAL PRESENTATIONS
Large Animal Clinical Sciences

FACULTY SPEAKERS

Dr. Sophie Bogers
 

Leading the Field:  An Equine-Centered
Approach to One-Health Research

Dr. Vitor Mercadente
 

Going to prison for the good of science!

GRADUATE STUDENT 
SPEAKERS

Dr. Katherine Gottleib  
(Mentor - Dr. Christopher Byron)

Dr. Emilee Lacey
(Mentor - Dr. Katie Wilson )

Comparison of gait characteristics for
horses without shoes, with steel shoes, and

with aluminum shoes

Pharmacokinetics of Oral Mirtazapine in
Healthy Adult Alpacas 



FACULTY SPEAKERS

DR. JULIA GOHLKE 
 

“Leveraging community-engaged
and secondary data analysis

approaches to elucidate health
impacts associated with climate

change”
-

DR. RYAN CALDER 
 

“Advancing the energy
transition through community

valuation of public health
outcomes”

ORAL PRESENTATIONS
Small Animal Clinical Science Block

FACULTY SPEAKERS

Dr. Michele Borgarelli
 

The LOOK-mitral  study:  relevance of registry
studies in the clinical  research

Dr. Richard Shinn
 

Technology in Veterinary Neurology –  Both Old
& New

GRADUATE STUDENT 
SPEAKERS

Ny Luong   
(Mentor - Dr. Joanne Tuohy)

Dr. Samantha McCarter
(Mentor - Dr. Orsolya Balogh)

Immunomodulatory effects of histotripsy and
N-dihydrogalactochitosan in preclinical

murine and comparative canine models of
osteosarcoma 

Examining milk composition and neonatal
puppy growth between overweight and lean

canine dams



ORAL ABSTRACTS
O 1 / P 5 0
P o p u l a t i o n  H e a l t h  S c i e n c e s
A n a l y z i n g  H e a l t h c a r e  A c c e s s i b i l i t y  P a t t e r n s  i n  V i r g i n i a í s  N e w  R i v e r  V a l l e y  d u r i n g
t h e  C O V I D - 1 9  C r i s i s
S y e d a  N a h i d  F a t e m a ,  D r .  N i c k  R u k t a n o n c h a i
¹ V i r g i n i a  T e c h ,  U S A

Introduct ion:
Heal thcare  access ib i l i ty  var ies  across  space  and t ime,  part icular ly  for  vulnerable
populat ions .  The COVID-19 pandemic  exacerbated  dispar i t ies ,  especia l ly  in  rura l  areas
where  travel  d is tance  s igni f icant ly  impacts  hea l thcare-seeking behavior .  Geographic
inequal i t ies  in  hea l thcare  access  contr ibute  to  negat ive  hea l th  outcomes,  as  longer  travel
t imes  of ten deter  individuals  f rom seeking t imely  care .  This  s tudy examines  hea l thcare
ut i l izat ion patterns  across  Virginia ís  New River  Val ley  (NRV),  focus ing on Montgomery,
Pulaski ,  Radford,  F loyd,  and Gi les  count ies  during the  pandemic .  Understanding these
dispar i t ies  i s  crucia l  for  developing targeted  intervent ions .

Methodology and Approach:
We used SafeGraph ce l l  phone mobi l i ty  data  to  analyze  hea l thcare  access  trends .  This
dataset  a l lowed us  to  track  vis i t s  to  hea l thcare  points  of  interest  (POIs)  f rom census  b lock
groups  (CBGs)  and assess  travel  d is tances  from res ident ia l  areas  to  hea l thcare  fac i l i t ies .  We
measured dis tances  between CBG centroids  and POIs ,  weight ing them by vis i tor  numbers  to
quant i fy  travel  burdens .  GIS-based mapping visua l ized  spat ia l  d ispar i t ies ,  whi le  temporal
analys is  examined shi f t s  in  hea l thcare-seeking behavior  across  d i f ferent  pandemic  phases .

Resul ts :
Findings  revea l  s igni f icant  d ispar i t ies  in  hea l thcare  access .  Res idents  in  certa in  CBGs,
part icular ly  in  rura l  areas ,  exper ienced longer  travel  d is tances  to  hea l thcare  fac i l i t ies .
Temporal  analys is  showed f luctuat ing  hea l thcare  ut i l izat ion,  with  mobi l i ty  pat terns
shi f t ing  across  d i f ferent  pandemic  s tages .  Travel  burdens  were  highest  in  remote  areas ,
exacerbat ing  exis t ing  inequit ies .  The combinat ion of  spat ia l  and qual i ta t ive  data
underscores  systemic  barr iers  a f fect ing  hea l thcare-seeking behaviors .

Conclus ion:
This  s tudy revea ls  how geographic  d ispar i t ies  impact  hea l thcare  access ib i l i ty ,  especia l ly
during publ ic  hea l th  cr i ses ,  enr iching the  understanding of  how long travel  d is tances
disproport ionate ly  burden rura l  populat ions ,  leading to  potent ia l  de lays  in  care  and poorer
heal th  outcomes .  Findings  emphasize  the  need for  data-dr iven pol ic ies  to  improve
access ib i l i ty  in  underserved areas ,  ensuring hea l thcare  reaches  those  most  in  need.  This
s tudy wi l l  guide  future  research by  ident i fy ing cr i t ica l  gaps  in  access ib i l i ty  and highl ight ing
strategies  to  bui ld  more  res i l ient  and equitable  hea l thcare  systems.
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P o p u l a t i o n  H e a l t h  S c i e n c e s
H o m e - p r e p a r e d  d i e t s  f o r  c o m p a n i o n  d o g s  f e a t u r e  d i v e r s e  i n g r e d i e n t s  a n d  f e w  a r e
n u t r i t i o n a l l y  c o m p l e t e
J a n i c e  O ' B r i e n ,  E l l y o t t  L a w s o n ,  K a t i e  T o l b e r t ,  A u d r e y  R u p l e
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
² G a s t r o i n t e s t i n a l  L a b o r a t o r y ,  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 ,  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 n d  B i o m e d i c a l  S c i e n c e s ,  T e x a s  A & M
U n i v e r s i t y ,  C o l l e g e  S t a t i o n ,  T X

Introduct ion:  Home-prepared diets  for  pet  dogs  have  gained popular i ty  over  recent
decades .  Owners  of ten c i te  concerns  about  ingredient  sourcing and perceived hea l th
benef i t s  as  reasons  for  this  d ietary  shi f t .  However ,  many owners  may unknowingly  provide
nutr i t ional ly  inadequate  meals .  The Associat ion of  American Feed Control  Off ic ia l s
(AAFCO) provides  nutr i t ional  guide l ines  for  commercia l  pet  foods ,  but  most  rec ipes  for
home-prepared diets  that  are  publ i shed onl ine  or  in  books  do not  fo l low these  guide l ines .
Moreover ,  s tudies  focus ing on diets  intended to  be  fed  for  speci f ic  hea l th  condit ions  have
shown that  none of  the  analyzed rec ipes  were  appropriate  for  managing diseases  l ike  k idney
disease  and cancer .  However ,  no s tudies  have  previous ly  eva luated  home-prepared diets  as
fed  by  owners .  

Methodology and approach:  Survey  responses  from dog owners  with  dogs  enrol led  in  the
Dog Aging Project  inc luded free-text  d ietary  information between January  and December
2023 for  owners  who se l f- ident i f ied  as  feeding an ent ire ly  home-prepared diet .  Two
independent  coders  reviewed the  responses  to  categorize  d ietary  ingredients ,  whi le  f ive
addit ional  coders  input  the  ingredients  into  a  specia l ized  websi te  des igned by  veter inary
nutr i t ionis ts  (Balance . i t )  to  eva luate  d ietary  completeness ,  categoriz ing diets  as  ìcomplete î
(no def ic iencies) ,  ìpart ia l ly  def ic ient î  (def ic ient  in  10  nutr ients)  or  ìcannot  codeî  i f  there
was  not  enough information to  code .  A board-cert i f ied  veter inary  nutr i t ionis t  assessed  a
subset  of  the  raw meat  d iets  to  assess  whether  the  coding scheme adequate ly  handled  raw
meat  d iets .

Resul ts :  1765 home-prepared diets  consis ted  of  var ious  ingredients ,  pr imari ly  meat  (90%)
and vegetables  (65%) .  Within ingredient  categories ,  there  was  considerable  var iabi l i ty  of
individual  ingredients :  owners  are  not  just  feeding chicken and r ice .  Near ly  ha l f  (45%)  of
dog owners  supplemented their  home-prepared meals  with  some form of  commercia l ly
prepared food.  Alarmingly ,  only  6% of  the  analyzed diets  were  nutr i t ional ly  complete .

Conclus ion:  While  home-prepared diets  can inc lude  a  wide  range  of  ingredients ,  most  of
the  diets  in  this  populat ion were  not  nutr i t ional ly  complete .  Veter inar ians  should
thoroughly  eva luate  home-prepared diets  reported  by  owners ,  ut i l iz ing  var ious  resources ,
inc luding consul tat ion with  veter inary  nutr i t ionis ts ,  to  guide  owners  in  se lect ing
appropriate  maintenance  diets .
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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  
A u r a n o f i n  D e m o n s t r a t e s  A n t i v i r a l  E f f e c t s  A g a i n s t  H e p a t i t i s  E  V i r u s  V i a  R e a c t i v e
O x y g e n  S p e c i e s
T i l l e r ,  K . ,  W i l l i a m s ,  S . T . ,  W a n g ,  B . ,  M e n g ,  X . ,  W e g e r - L u c a r e l l i ,  J .
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 †

Hepat i t i s  E  v irus  (HEV) i s  a  g lobal ly  d is tr ibuted  hepatotropic  v irus  that  can cause  severe
disease  and death  in  immunocompromised individuals  and pregnant  women.  While  there
are  current ly  no approved ant iv ira l  therapeut ics  for  treat ing  HEV,  r ibavir in  and pegylated
interferon are  used  of f- labe l  and represent  the  current  s tandard of  care  for  treat ing  severe
HEV infect ions .  However ,  the  ident i f icat ion of  r ibavir in  res i s tant  HEV stra ins  highl ights
the  urgent  need to  d iscover  or  repurpose  addi t ional  drugs  that  are  sa fe  and ef fect ive  for
treat ing  HEV infect ions .  Auranof in ,  an  FDA-approved ant irheumatic  drug,  has  been
impl icated  to  be  repurposed for  treat ing  a  wide  range  of  a i lments ,  inc luding vira l ,
bacter ia l ,  and paras i t ic  infect ions  as  wel l  as  inf lammatory  diseases  and cancer .  Thus ,
auranof in  was  examined for  i t s  ant iv ira l  potent ia l  against  HEV.  At  non-toxic
concentrat ions ,  auranof in  disp lays  dose-dependent  ant iv ira l  act iv i ty  against  mult ip le  HEV
genotypes  in  a  human hepatocyte  ce l l  l ine  us ing repl icon and infect ious  v irus  systems.
Auranof in  a l so  d isp lays  ant iv ira l  act iv i ty  against  a  r ibavir in  res i s tant  HEV mutant  in  v i tro .
Invest igat ions  into  the  ant iv ira l  mechanism of  act ion revea l  that  auranof in  treatment
resul ts  in  an intrace l lu lar  accumulat ion of  react ive  oxygen species  (ROS) .  When common
ROS inhibi tors  are  appl ied  in  conjunct ion with  auranof in ,  a  reversa l  of  ant iv ira l  act iv i ty
and ROS accumulat ion i s  observed,  suggest ing  that  ROS mediates  auranof inís  ant iv ira l
act iv i ty .  Other  ROS promoting compounds  a l so  d isp lay  ant iv ira l  act iv i ty  that  can be
reversed  by  ROS inhibi tors .  Together  this  data  suggest  that  auranof in  mediates  ant iv ira l
e f fects  against  HEV through ROS.  Last ly ,  a  combined treatment  of  auranof in  and r ibavir in
display  synergis t ic  ant iv ira l  act iv i ty  in  v i tro ,  h ighl ight ing the  potent ia l  for  combined
auranof in  and r ibavir in  treatments  in  v ivo to  increase  ant iv ira l  potent ia l  and prevent
r ibavir in  res i s tance  s ince  these  drugs  act  v ia  d i f ferent  pathways  and do not  d isp lay
synergis t ic  toxic i ty  in  v i tro .  Al together ,  our  data  supports  the  repurposing of  auranof in  as
an ant iv ira l  against  severa l  HEV genotypes  that  could  be  administered  in  combinat ion with
the  current  s tandard of  care  to  increase  ant iv ira l  e f f icacy  and prevent  drug res i s tance .  
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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
D i s c o v e r i n g  h o s t - v i r a l  p r o t e i n  i n t e r a c t i o n s  i n  a u t o p h a g y :  I d e n t i f y i n g  L C 3 -
i n t e r a c t i n g  r e g i o n  ( L I R )  m o t i f s  i n  h e m o r r h a g i c  f e v e r  v i r u s e s  f o r  t h e r a p e u t i c
t a r g e t i n g .
K a y l e e  P e t r a c c i o n e ¹ ˒² ,  M o h a m e d  G .  H .  A l i ³ ˒⁴ ,  N o r m a n d  C y r ³ ,  H a y t h a m  M .  W a h b a ³ ˒⁴ ,  T i m o t h y
S t o c k e r ¹ ,  I v a n  A k h r y m u k ¹ ˒² ,  N i c o l e  B r a c c i ¹ ˒² ,  Y o s s i r a  S w e s e ³ ,  D a n u t a  S a s t r e ⁵ ,  A n d r e w
S i l b e r f a r b ⁶ ,  P a u l  O í M a i l l e ⁵ ,  J a m e s  G .  O m i c h i n s k i ³ ,  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 ,  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 ,  U S A
³ 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 È  d e  M o n t r È a l ,  M o n t r È a l ,  Q C ,  C a n a d 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 ,  F a c u l t y  o f  P h a r m a c y ,  B e n i - S u e f  U n i v e r s i t y ,  B e n i - S u e f ,  E g y p t
⁵ 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
⁶ 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

Hemorrhagic  fever  v iruses  (HFVs)  are  highly  infect ious ,  caus ing severe  d isease  with
bleeding,  organ fa i lure ,  and high morta l i ty .  HFVs represent  a  major  g lobal  hea l th  and
economic  concern,  part icular ly  in  areas  with  l imited  access  to  hea l thcare .  Despi te  their
devastat ing  impact ,  there  are  l imited  FDA-approved treatments  avai lab le .  To address  this ,
we developed an AI  and machine  learning (ML)-driven pipe l ine  to  ident i fy  and analyze
LC3-Interact ing  Region (LIR)  moti fs  in  HFV prote ins .  These  moti fs  are  cr i t ica l  for  HFV
interact ion with  host  LC3 prote ins ,  which p lay  a  key  role  in  autophagy,  e i ther  combat ing
infect ions  by  enhancing immune responses  and promoting vira l  degradat ion or ,  in  rare
cases ,  support ing vira l  repl icat ion.  We hypothes ize  that  HFV prote ins  interact  with  LC3-
family  members  v ia  LIR moti fs  to  modulate  the  host  autophagy pathway which represents  a
target  for  therapeut ic  development .  Our  LIR discovery  pipe l ine  ident i f ied  38  putat ive  LIR
moti fs  in  166 prote ins  from 22 HFVs us ing the  iLIR and ELM databases .  The s tructure  of
vira l  prote ins  conta ining a  putat ive  LIR moti f  was  determined us ing AlphaFold3 to
determine i f  the  LIR moti f  was  in  a  predicted  unstructured region of  the  prote in .  LIR
moti fs  found within  an unstructured region were  further  pr ior i t ized  for  analys is .  16-mer
pept ides  from the  vira l  prote ins  were  then modeled  in  complex  with  LC3 us ing
AlphaFold3and the  complexes  were  ref ined and ranked us ing FoldX.  Focusing on one high-
ranking interact ion,  we explored the  NSs  prote in  of  Ri f t  Val ley  fever  v irus  (RVFV),  a  key
virulence  factor  and ant iv ira l  target .  Val idat ion through i sothermal  t i t rat ion ca lor imetry ,
X-ray  crysta l lography,  co- immunoprecipi tat ion,  and co- loca l izat ion conf irmed that  the  C-
terminal  LIR moti f  (NSs4)  interacts  with  a l l  s ix  human LC3 prote ins .  We ident i f ied
phenyla lanine  261 (F261)  in  NSs4 as  essent ia l  for  LC3 interact ion,  nuclear  retent ion,  and
autophagy inhibi t ion in  RVFV-infected  ce l l s ,  h ighl ight ing how RVFV inhibi ts  autophagy
via  the  NSs4 LIR moti f .  Our  LIR discovery  pipe l ine  a l so  ident i f ied  highly  favorable
interact ions  between LC3 and the  Marburg virus  nucleoprote in ,  Nipah virus
phosphoprote in ,  and dengue virus  caps id  .  Ongoing s tudies  are  us ing this  p ipe l ine  to
invest igate  LIR interact ions  in  HFV prote ins  and their  impact  on autophagy.  Given the
threat  of  reemerging HFVs,  this  research i s  crucia l  for  publ ic  hea l th ,  explor ing LIR moti fs
as  therapeut ic  targets  to  d isrupt  v ira l  repl icat ion and prevent  future  outbreaks .
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Object ive  information regarding ef fects  of  shoeing on gai t  character is t ics  of  performance
horses  i s  scant .  Such information i s  re levant  to  compet i t ion regulat ion and animal  wel fare .
This  s tudyís  object ive  was  to  determine di f ferences  in  ga i t  character is t ics  for  horses  under
var ious  shoeing condit ions  (barefoot ,  a luminum,  s tee l ) .  We hypothes ized  shoeing condit ion
would  not  a f fect  symmetry  of  head and pe lvic  movements  but  would  a f fect  hoof  arc  height ,
s tr ide  length,  and durat ion of  s tr ide  swing,  s tance ,  and breakover  t imes .  Twelve  hea l thy ,
adul t ,  c l ient-owned horses  without  musculoskeleta l  abnormal i t ies  or  lameness  were
inc luded in  a  prospect ive  crossover  s tudy des ign.  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  under  barefoot ,  a luminum
shoe and s tee l  shoe  condit ions .  Data  col lected  inc luded Q score ,  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 .  S igni f icant  d i f ferences  in  arc
height  were  detected  between a luminum and s tee l  shoes  in  r ight  and le f t  fore l imbs
(P<0.0001)  and remained consis tent  on sof t  foot ing (P<0.0001)  and asphal t  (P=0.0009) .
Dif ferences  in  hoof  arc  height  were  a l so  s igni f icant  between barefoot  and s tee l  shoes  on
soft  foot ing in  r ight  (P=0.0297)  and le f t  (P=0.0006)  forefeet .  Limitat ions  inc luded  smal l
sample  s ize .  Our  f indings  of  s igni f icant  d i f ferences  in  hoof  arc  height  of  horses  shod with
stee l  shoes  versus  a luminum or  barefoot  condit ions  have  potent ia l  impl icat ions  on
compet i t ion regulat ion and animal  wel fare .  Further  invest igat ion i s  warranted to  determine
the  impact  this  has  on compet i t ion fa irness  and animal  wel fare .  
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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
L a c e y  E K ,  W i l s o n  K E ,  C o u n c i l - T r o c h e  M ,  D a v i s  J L
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 ,  B l a c k s b u r g ,  V A

Introduct ion:
Inappetence  i s  a  common c l inica l  problem in  cr i t ica l ly  i l l  a lpacas .  Mirtazapine  (MRZ) i s  a
noradrenergic  and speci f ic  serotonergic  ant idepressant  used  in  smal l  animals  for
appet i te  s t imulat ion and weight  ga in .  The pharmacokinet ics  of  MRZ 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 ef fect  of  sample  s i te  on the
pharmacokinet ics  of  MRZ in  hea l thy  adul t  a lpacas .

Methods :
A s ingle  dose  of  2  mg/kg MRZ was  administered  ora l ly  v ia  syr inge  to  seven hea l thy
adult  a lpacas .  B lood was  col lected  from cephal ic  ve in  (CV;  n=5)  and jugular  vein  ( JV;
n=7)  catheters  immediate ly  pr ior  to  and at  pre-determined t imes  for  24  hours  a f ter
administrat ion.  P lasma MRZ concentrat ions  were  determined by  u l tra-pressure  l iquid
chromatography/tandem mass  spectrometry .  Stat i s t ica l  analys is  was  performed by
paired  t- test  in  animals  where  both JV and CV samples  were  obta ined (s igni f icance  at
P?0 .05) .

Resul ts :
Mean maximum plasma concentrat ions  (Cmax)  from JV samples  (183±95.2ng/mL)
occurred at  15  minutes  and were  s igni f icant ly  higher  than CV samples
(4 .84±2.37ng/mL) which occurred at  30  minutes  (P  =  0 .027) .  Mean JV Cmax in  a lpacas
reached the  mean JV Cmax publ i shed in  cats  (73 .1ng/mL) but  the  mean CV Cmax fa i led  to
reach mean CV Cmax reported  in  the  dog (164ng/mL).

Conclus ions :
Sample  s i te  had a  s igni f icant  e f fect  on p lasma concentrat ions  of  MRZ in  a lpacas ,
suggest ing  poss ib le  ora l  t ransmucosa l  absorpt ion.  Addit ional  information i s  needed
before  us ing ora l  MRZ in  a lpacas ,  inc luding s tudies  of  d i f ferent  doses ,  formulat ions ,  or
routes  of  administrat ion.
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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
I m m u n o m o d u l a t o r y  e f f e c t s  o f  h i s t o t r i p s y  a n d  N - d i h y d r o g a l a c t o c h i t o s a n  i n
p r e c l i n i c a l  m u r i n e  a n d  c o m p a r a t i v e  c a n i n e  m o d e l s  o f  o s t e o s a r c o m a .
N y  L u o n g ,  A l a y n a  H a y ,  E l l i a n a  V i c k e r s ,  M i n s u n g  K i m ,  S a m u e l  S .  K .  L a m ,  W e i  R .  C h e n ,  E l i
V l a i s a v l j e v i c h ,  J o a n n e  T u o h y .
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 ,  R o a n o k e ,  V A
² V i r g i n i a  T e c h ,  R o a n o k e ,  V A
³ I m m u n o p h o t o n i c s ,  I n c . ,  S t .  L o u i s ,  M O
⁴ U n i v e r s i t y  o f  O k l a h o m a ,  N o r m a n ,  O K

Background:
Osteosarcoma (OS)  i s  the  most  common primary  mal ignant  bone tumor,  known for  i t s  h igh
potent ia l  for  metastas i s .  His totr ipsy ,  a  non-thermal ,  non-invas ive  high-intensi ty  focused
ultrasound modal i ty ,  mechanica l ly  d isrupts  tumor ce l l s ,  re leas ing neoant igens  and damage-
associated  molecular  pat terns ,  potent ia l ly  promote  an ant i- tumor immune response .  N-
dihydrogalactochitosan (GC) i s  a  novel  immunost imulant  previous ly  reported  to  enhance
systemic  immune responses  when administered  intratumoral ly  fo l lowing loca l  thermal
tumor ablat ion.  However ,  the  combinat ion of  GC with  his totr ipsy  remains  unexplored.
This  s tudy a imed to  invest igate  the  safety  and feas ib i l i ty  of  combining his totr ipsy  and GC
as  a  novel  t reatment  modal i ty  in  both murine  orthotopic  and canine  spontaneous  OS
models .
Methods :
Pet  dogs  with  spontaneous  OS underwent  1ñ5 fract ionated  his totr ipsy  treatments ,  ab lat ing
most  of  the  tumor,  fo l lowed by  intratumoral  GC in ject ion (10  mg/mL) with  doses  ad justed
for  tumor s ize .  Per iphera l  b lood was  col lected  at  base l ine  and at  2- ,  4- ,  and 8-weeks  post-
treatment  to  assess  immune act ivat ion,  and lung metastases  were  monitored via  thoracic
radiographs .  In  the  murine  syngeneic  C3H/HeN orthotopic  OS model ,  DLM8-tumor bear ing
mice  underwent  his totr ipsy  ablat ion fo l lowed by  intratumoral  GC in ject ion.  Mice  were
euthanized at  5-  or  14-days  post-treatment  to  assess  tumor necros is ,  immune inf i l t rat ion,
and pulmonary  metastases  v ia  his topathology.  Tumor and splenic  immune ce l l s  were
analyzed by  f low cytometry .
Resul ts :  
In  dogs ,  the  combinat ion of  his totr ipsy  and GC was  to lerated,  with  swel l ing  at  the
treatment  s i te  resolving within  one week.  At  2-weeks  post-treatment ,  c irculat ing
monocytes  (CD11b+CD14+)  increased  with  upregulat ion of  CD80 and CD62L express ion
compared to  base l ine  leve l .  CD80 express ion in  c irculat ing  monocytes  cont inued to
increase  at  8-weeks  post-treatment ,  suggest ing  susta ined monocyte  act ivat ion.  Two of
three  pat ients  remained free  of  lung metastases  a t  10  weeks  post  treatment .  In  mice ,  a t  5
days  post-treatment ,  the  combinat ion therapy increased  sp lenic  neutrophi l s  (CD11b?Ly6G?)
and act ivated  NK ce l l s  (CD49b?Nkp46?) .  By  14  days ,  CD4?  T ce l l s  were  increased  compared
to  controls .  Immune inf i l t rat ion and metastas i s  analyses  are  ongoing.
Conclus ion:
These  pre l iminary  f indings  suggest  that  his totr ipsy  combined with  GC may induce  immune
act ivat ion and holds  promise  as  a  therapeut ic  s trategy  for  target ing  pr imary  tumors  and
metastases  in  OS.
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Lactat ion i s  the  f ina l  pathway for  maternal  metabol i sm to  inf luence  a  neonate .  In  women,
metabol ic  hormones  pos i t ive ly  corre late  with  maternal  body mass  index and pass  through
breastmi lk ,  which af fected  infant  weight  ga in  through the  f i rs t  6  months  of  l i fe1 .  While
studies  have  examined the  e f fect  of  many var iables  on neonata l  puppy growth rates2 ,  body
condit ion of  the  dam has  never  been examined.  We hypothes ized  that  puppies  born and
nursed by  overweight  dams would  have  increased  growth rates  compared to  those  from lean
bitches .  Thirteen l i t ters  f rom 12 hea l thy  medium to  large  breed c l ient-owned bi tches  were
enrol led  a f ter  whelping.  Dams were  c lass i f ied  based  on ini t ia l  postpartum body condit ion
into  lean (LE,  Body Condit ion Score  (BCS) :4-5/9,  n=6)  and overweight  (OW, BCS:  6-7/9,
n=7)  groups .  A tota l  of  96  puppies  were  born a l ive  to  LE (n=48)  and OW (n=48)  mothers .
Birth  weights  and dai ly  weights  of  a l l  puppies  were  recorded by  owners  unt i l  21  days  of
age ,  before  weaning.  Puppies  were  nursed without  supplementa l  feeding.  Bir th  weight ,
dai ly  weights ,  average  dai ly  weight  ga in  (ADG,  %) ,  and average  weight  ga in  s ince  b ir th
(AGB,  %)  of  a l l  puppies  were  analyzed us ing mixed model  ANOVA; s igni f icance  was  set  a t  P
< 0 .05 .  Puppy bir th  weights  were  lower  in  larger  l i t ters  but  unaf fected  by  the  damís  BCS.
Puppy growth curves ,  based  on day-to-day  weight  changes ,  were  s igni f icant ly  d i f ferent
between the  two maternal  groups ,  despi te  no di f ference  in  puppy weights  on any g iven day
between OW and LE mothers .  ADG on days  2  and 4  was  6% and 3 .1% higher ,  respect ive ly ,
in  puppies  of  OW dams compared to  LE,  whi le  puppies  of  LE dams gained 2 .2% more  on
day 13 .  AGB did  not  d i f fer  s igni f icant ly  on any g iven day  between BCS groups ,  however ,
tr ip l ing  and quadrupl ing  of  b ir th  weights  occurred approximate ly  a  day  la ter  in  puppies  of
OW bitches .  A larger  l i t ter  s ize  accounted for  s igni f icant ly  lower  AGB.  Puppies  with  higher
birth  weights  had genera l ly  higher  weights  throughout  the  neonata l  per iod,  a l though they
gained (ADG,  AGB) at  a  s l ight ly  s lower  rate .   In  conclus ion,  despi te  the  s imi lar  day-to-day
neonata l  body weights  between maternal  groups ,  puppies  from OW dams grew di f ferent ly
in  the  f i rs t  21  days  of  l i fe  compared to  puppies  from LE dams.  Li t ter  s ize  or  b ir th  weight
are  a l so  s igni f icant  determinants  of  puppy weight  and growth.  Milk  composi t ion may
expla in  some of  the  d i f ferences  seen in  growth pattern between puppies  from OW and LE
bitches  and i s  current ly  being invest igated .
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² V i r g i n i a  T e c h  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 ,  R o a n o k e ,  V A ,  U S A
* P r e s e n t i n g  a u t h o r

Introduct ion
Osteosarcoma i s  the  most  common primary  bone cancer  with  high metastat ic  potent ia l  to
the  lungs  dropping f ive-year  overa l l  surviva l  rates  f rom 70% to  10-30% with  metastat ic
disease .  Histotr ipsy  i s  a  non-invas ive  mechanica l  ab lat ion method ut i l iz ing  high-intensi ty
focused u l trasound waves .  Ant i-CTLA4 prevents  b inding with  B7 of  ant igen present ing
ce l l s  a l lowing CD28 binding leading to  act ive  s tate  of  T ce l l .  By  combining his totr ipsy  and
ant i-CTLA4 treatments ,  we hypothes ize  an increase  in  intratumoral  immune inf i l t rat ion
and act ivat ion prof i les .  Our  s tudy a ims to  1)  determine ef f icacy  of  combinat ion treatment
of  his totr ipsy  and ant i-CTLA4 treatment  and 2)  character ize  and compare  the  immune ce l l
populat ion between treatments .  

Methods
C3H/HeN were  g iven subcutaneous  in ject ions  of  4x10^6 DLM8 ce l l s  to  the  r ight  f lank.
Mice  were  treated  with  ant i-CTLA4 a lone,  h is totr ipsy  a lone,  or  his totr ipsy  + ant i-CTLA4
(combinat ion)  Anti-CTLA4 monoclonal  ant ibody in ject ions  were  administered
intraper i toneal ly  a t  day  8 ,  12  and 15.  Histotr ipsy  treatments  were  performed us ing 1  MHz
histotr ipsy  de l ivery  system.  Mice  were  monitored thr ice  weekly ,  and tumor volumes  were
est imated by  measuring the  length and width us ing ca l ipers .  Mice  were  sacr i f iced  6  days
af ter  treatment  or  fo l lowing IACUC cr i ter ia  for  euthanas ia .  F low cytometry  was  used to
quant i fy  CD4 T ce l l s ,  CD8 T ce l l s  and Treg ce l l s  in  sp leen samples  whi le  myeloid  and
lymphoid  ce l l s  were  quant i f ied  in  b lood samples .

Resul ts
Two-way ANOVA between pre-treatment  and post-treatment  es t imates  of  tumor volumes
revealed  s igni f icant  interact ion between untreated  with  ant i-CTLA4 (p=0.0057) ,
his totr ipsy  (p=0.0376)  and combinat ion (p=0.0134)  treated  tumors .  No s igni f icant
di f ference  was  found between treatment  and control  groups  in  sp lenic  T ce l l  populat ions  in
blood and spleen samples .  In  b lood lymphoid  populat ions ,  combinat ion treatment  had
s igni f icant ly  higher  B ce l l  compared to  his totr ipsy  and untreated .  In  b lood myeloid
populat ions ,  combinat ion treatment  group had s igni f icant ly  higher  neutrophi l  leve ls
compared to  his totr ipsy  group.  

Conclus ion
Our resul ts  indicate  that  a l l  t reatment  groups  had reduced tumor volumes  suggest ing
success fu l  t reatments .  However ,  there  were  no di f ferences  in  T ce l l  populat ions  in  e i ther
spleen or  b lood samples  for  any treatment  groups .  Longer  post-treatment  observat ions  may
be required  to  observe  further  tumor regress ion and T ce l l  populat ions .
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o n c o l o g y  m o d e l :  F i n d i n g s  f r o m  v e t e r i n a r y  c l i n i c a l  t r i a l s
E l l i a n a  V i c k e r s ¹ ˒² ˒³ ,  L a u r e n  R u g e r ¹ ,  A l a y n a  H a y ² ,  N y  L u o n g ² ˒⁴ ,  J o h n  K e t t ⁵ ,  S u m m e r  V a n d e r
K o o i ⁶ ,  S h e r y l  C o u t e r m a r s h - O t t ⁷ ,  G r e g o r y  D a n i e l ⁸ ,  T i m o t h y  Z i e m l e w i c z ⁹ ,  S t e v e n  S o l i m a n ¹ ⁰ ,
G u n j a n  M a l h o t r a ¹ ⁰ ,  A d a m  M a x w e l l ¹ ,  E l i  V l a i s a v l j e v i c h ¹ ,  J o a n n e  T u o h y ² ˒⁸
¹ 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
² V i r g i n i a  T e c h  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 ,  R o a n o k e ,  V A ,  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  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 ,  R o a n o k e ,  V A ,  U S A
⁴ G r a d u a t e  P r o g r a m  i n  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 ,  B l a c k s b u r g ,  V A ,  U S A
⁵ D o c t o r  o f  V e t e r i n a r y  M e d i c i n e  P r o g r a m ,  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 S c h o o l  o f  A n i m 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
⁷ 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  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
⁸ 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
⁹ 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 ,  W I ,  U S A
¹ ⁰ D i v i s i o n  o f  M u s c u l o s k e l e t a l  R a d i o l o g y ,  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  M i c h i g a n / M i c h i g a n  M e d i c i n e ,  A n n  A r b o r ,  M I ,  U S A

Osteosarcoma (OS)  i s  the  most  common primary  bone tumor in  dogs  and humans,  and the
s imi lar i t ies  between human and canine  OS make the  dog a  va luable  comparat ive  oncology
model .  His totr ipsy ,  a  non-invas ive  ablat ion modal i ty  us ing pulsed  focused u l trasound to
mechanica l ly  d is integrate  t i ssue ,  shows promise  for  the  treatment  of  bone tumors .  Previous
canine  c l inica l  t r ia l s  have  shown the  safety  and feas ib i l i ty  of  ab lat ing  canine  OS tumors ,
fo l lowed by  l imb amputat ion.  The present  s tudy i s  the  f i rs t  use  of  h is totr ipsy  without
standard-of-care  tumor resect ion in  OS,  a l lowing for  eva luat ion of  long-term c l inica l
outcomes .  Pet  dogs  with  spontaneous  bone tumors  were  assessed  at  base l ine  and over  t ime
with MRI,  ga i t  analys is ,  pa in  & qual i ty  of  l i fe  surveys ,  and lameness  assessments .  Histotr ips
treatments  were  fract ionated  (separate  treatments  appl ied  on di f ferent  days)  with  a  p lan to
ablate  >50% of  the  tumor in  1-5  treatments .  Addit ional  t reatments  were  appl ied  i f  res idual
tumor was  remaining or  i f  untreated  port ions  of  tumor cont inued to  grow on contrast-
enhanced T1-weighted MRI.  Histotr ipsy  was  de l ivered by  a  700 kHz transducer  des igned
for  target ing  musculoskeleta l  tumors ,  with  coaxia l  u l trasound imaging to  guide  treatment
planning and execut ion.  9  dogs  with  pr imary  bone tumors  were  treated,  and 6  dogs  received
long-term fol low-up.  Dogs  genera l ly  to lerated  his totr ipsy  treatment  wel l  and were  able  to
return home within  1–3 hours  post-treatment .  The maximum volume targeted  in  a  s ingle
sess ion was  29 .2  cm3.  The mean tota l  ab lat ion volume was  35 .6  cm3,  which equated  to  a
mean percent  ablat ion of  50 .2% when compared to  the  pre-treatment  tumor s ize  on MRI.
For  each treatment ,  an  area  c lose ly  matching the  targeted  region was  observed as  a  non-
enhancing area  on MRI.  Whole  tumor s ignal  intensi ty  as  wel l  as  enhancing tumor volume
decreased immediate ly  a f ter  treatment  but  tended to  return to  base l ine  or  increase  by  6
weeks  a f ter  the  ini t ia l  t reatment .  Consider ing c l inica l  outcomes,  4/6  dogs  with  fo l low-up
(a l l  pat ients  with  >50% ablat ion coverage  of  their  tumor)  showed a  c l inica l ly  s igni f icant
reduct ion in  pain  at  the  end of  their  fo l low-up per iod (mean 8  weeks)  as  compared to
base l ine .  Across  those  6  dogs ,  there  was  a  s igni f icant  increase  in  peak pressure  on the
tumorbear ing l imb at  the  end of  fo l low-up as  compared to  base l ine .  These  resul ts  h ighl ight
the  promise  of  h is totr ipsy  as  a  non-invas ive  l imb sa lvage  treatment  for  OS.
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M i t c h e l l  T .  C a u d i l l ,  J i l l i a n  R .  M a r s h a l l ,  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

Regulatory  smal l  RNAs (sRNAs)  are  important  mediators  of  bacter ia l  prote in  trans lat ion
and a l low for  a  rapid  and control ledresponse  by  a  bacter ium to  changing metabol ic  or
environmenta l  condit ions .  Despi te  the  growingnumber  of  d iscovered and character ized
sRNAs with  phys io logica l  importance ,  sRNAs are  of tennot  annotated  within  reference
genomes  and thus  not  examined in  transcr iptomic  s tudies .  This  lackof  analys is  obscures
potent ia l ly  important  ins ights  into  transcr ipt ional  control  and trans lat iondynamics .  Given
this  s i tuat ion,  we sought  to  reanalyze  publ ic ly  avai lab le  RNA-seq datasets  f rom the
bacter ia l  genus  Brucel la  us ing a  custom reference  “genome”  consis t ing  exc lus ive ly  of  known
andval idated  sRNAs.  This  ta i lored  sRNA reference  f i le  a l lowed for  targeted  analys is  of
changing sRNAtranscr ipt  leve ls  in  a  var iety  of  environmenta l  and regulatory  condit ions ,
and ul t imate ly  for  thepredict ion of  transcr ipt ional  regulators  that  control  speci f ic  sRNA
transcr ipt  express ion.  Predictedre lat ionships  were  va l idated  via  northern b lot  analys is ,
with  transcr ipt  leve ls  detected  via  the  b lot large ly  corre lat ing  to  the  RNA-seq resul t .  The
procedures  for  these  analyses  may be  of  use  tothe  greater  f ie ld  of  bacter io logy  and a l low for
greater  data  y ie ld  from transcr iptomic  s tudies .
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We hypothes ized  that  g lobal  gene  express ion analys is  wi l l  p inpoint  crucia l  b io logica l  funct ions ,  e .g .
inf lammatory  and immune response ,  s teroid  hormone-mediated  and contract i l i ty-associated
processes ,  that  wi l l  e luc idate  how the  uterus  prepares  for  and progresses  through labor .  The a im of
this  s tudy was  to  perform RNA sequencing (RNAseq)  on canine  uter ine  samples  to  determine
di f ferent ia l ly  expressed  genes  and funct ional  pathways  from term prepartum through 2nd s tage
labor .  Ful l - thickness  uter ine  biopsies  were  col lected  during Cesarean sect ion (C-sect ion)  from
bitches  d ivided into  three  groups  based  on serum progesterone and c l inica l  presentat ion:  p lanned c-
sect ion (PCS)  at  term pregnancy without  1st  s tage  labor  s igns  (n=7,  P4  ?3 .4  ng/mL);  e lect ive  c-
sect ion (ECS)  at  term pregnancy af ter  temperature  drop and/or  1st  s tage  labor  s igns  (  n=6,  P4
<1.5ng/mL);  obstruct ive  dystocia  (OD) at  2nd s tage  of  labor  present ing with  s trong spontaneous
abdominal  contract ions  (n=5) .  RNA isolat ion was  performed as  previous ly  descr ibed1.  Samples
inc luded in  the  s tudy had RIN between 7 .4-9 .7 .  Dif ferent ia l  t ranscr ipt  abundance  for  contrasts  PCS
vs .  OD,  PCS vs .  ECS,  ECS vs .  OD were  determined by  employing the  quas i- l ike l ihood negat ive
binomial  genera l ized  log- l inear  model  f rom the  R package  ìedgeRî  and the  Wald  test  f rom the  R
package  ìDESeq2î .  Fa lse  Discovery  Rate  threshold  was  set  <  0 .05  in  both tests  for  a  gene  to  be
di f ferent ia l ly  expressed  (DEG).  A tota l  of  541 DEGs were  ident i f ied  for  PCS vs  ECS,  3443 DEGs for
PCS vs  OD,  and 10  DEGs for  ECS vs  OD.  After  f i l ter ing  gene ontology  terms by  FDR < 0 .1  and at
least  6  genes  per  category ,  pre l iminary  analys is  for  PCS vs  ECS contrast  h ighl ighted  changes  in
biologica l  and ce l lu lar  processes  such as  angiogenes is ,  pos i t ive  regulat ion of  ce l l  migrat ion and ce l l
populat ion prol i ferat ion,  ce l lu lar  response  to  hypoxia ,  and negat ive  regulat ion of  apoptot ic  process .
In  the  PCS vs  OD contrast ,  we found DEGs involved in  funct ions  that  were  over lapping with  the
PCS vs  ECS contrast ,  and other  processes  such as  act in  cytoskeleton organizat ion,  prote in-coupled
receptor  s ignal ing,  inf lammatory  response  and immune system processes ,  and carbohydrate
transport ,  which appear  to  be  more  character is t ic  of  the  act ive ly  contract ing  uterus .  These
pre l iminary  resul ts  provide  ins ights  into  a  broad range  of  b io logica l  and molecular  processes  that
regulate  uter ine  funct ion during the  partur i t ion process  in  the  dog.
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Systemic  lupus  erythematosus  (SLE)  i s  a  chronic  autoimmune disease  with  an unclear
pathogenes is  and no ef fect ive  cure .    I t  i s  character ized  by  B ce l l  hyperact iv i ty ,  which
produces  pathogenic  autoant ibodies  that  contr ibute  to  inf lammation and t i ssue  damage in
mult ip le  organs .  Therapeut ic  deplet ion of  B  ce l l s  in  human lupus  pat ients  had mixed
success  due  to  the  complex  heterogenei ty  of  B  ce l l  subsets ,  d i f ferences  in  autoant ibody
product ion,  and the  pers is tence  of  ant ibody-secret ing  p lasma ce l l s  (PCs) .  Our  laboratory
reported  that  the  transcr ipt ion factor  Ear ly  Growth Response  2  (EGR2) ,  a  key  regulator  of
immune ce l l  funct ion,  was  markedly  upregulated  in  the  lymphocytes  of  murine  and human
lupus .  Further ,  we reported  that  condit ional  de let ing  Egr2  in  lymphocytes  in  lupus-prone
B6/lpr  mice  suppressed  pathogenic  ant i-dsDNA autoant ibodies .  Notably ,  Egr2-/-B6/lpr
mice  exhibi t  an  increased  germinal  center  B  (GCB) ce l l  populat ion but  fa i l  to  d i f ferent iate
progress  into  fu l ly  d i f ferent iated  PCs.  These  data  suggest  a  novel  and unexpected
regulatory  role  of  EGR2 in  the  trans i t ion from GCB ce l l s  to  ant ibody-secret ing  PCs.  These
f indings  provide  compel l ing  evidence  that  EGR2 funct ions  aberrant ly  in  lupus ,
contr ibut ing to  d isease  pathology by  fac i l i ta t ing  the  generat ion of  autoreact ive  PCs.  To
further  invest igate  the  novel  ro le  of  EGR2 on B ce l l s ,  we are  conduct ing extensive
experiments  us ing newly  developed CD2Cre-Egr2-/-  MRL/lpr  mice ,  which have  Egr2
delet ion in  both T and B lymphocytes  and CD19Cre-Egr2-/-MRL/lpr  mice ,  which have
Egr2 de let ion speci f ica l ly  in  B lymphocytes  to  fu l ly  understand the  role  of  EGR2 on B ce l l
development .  Throughout  this  exper iment  we are  us ing f low cytometry  and molecular
analys is ) ,  funct ions  (ant ibody product ion,  prote in  express ion) ,  and immune complex
deposi t ion in  k idneys .  We a im to  ident i fy  the  molecular  pathways  by  which EGR2
inf luences  GCB di f ferent iat ion and PC funct ion.  Understanding these  pathways  wi l l
provide  cr i t ica l  ins ights  into  the  s ignal ing  mechanisms that  promote  autoreact ive  PC
development  in  lupus .  This  s tudy wi l l  contr ibute  novel  knowledge  regarding EGR2ís  ro le
in  B ce l l  d i f ferent iat ion and autoant ibody product ion,  of fer ing a  new era  for  prec is ion-
targeted  lupus  therapies .  As  there  are  s t i l l  no  ef fect ive  treatments ,  i t  i s  urgent  to  explore .
Our  f indings  may lay  the  foundat ion for  developing therapeut ic  s trategies  a imed at
se lect ive ly  inhibi t ing  EGR2-mediated  PC di f ferent iat ion whi le  preserving normal  immune
funct ion.
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Systemic  lupus  erythematosus  (SLE)  i s  a  mult i factor ia l  autoimmune disease  inf luenced by
complex  interact ions  between the  immune system and microbiota .  To invest igate  these
interact ions ,  we establ i shed a  Double  humanized SLE (DhuSLE)  mouse  model  by  engraf t ing
NSG mice  with  human CD34+ hematopoiet ic  s tem and progenitor  ce l l s  (NSG-hu mice)  and
feca l  microbiota  transplantat ion from SLE pat ients  (SLE-FMT).  FMT transient ly
suppressed  the  development  of  human T ce l l s  in  NSG-hu mice ,  indicat ing  a  modulatory
ef fect  of  the  transplanted microbiota  on immune reconst i tut ion.  SLE-FMT alone did  not
induce  most  lupus  c l inica l  s igns  but  promoted skin  les ions ,  h ighl ight ing a  microbiota-
dr iven cutaneous  response .  Contrary  to  a  previous  report ,  pr is tane  in ject ion a lone fa i led  to
drive  lupus- l ike  d isease  in  NSG-hu mice .  However ,  the  combinat ion of  SLE-FMT and
pris tane  induced lupus  nephri t i s  in  DhuSLE mice .  Interest ingly ,  however ,  c l in ica l  s igns
observed in  DhuSLE mice  d id  not  fu l ly  ref lect  those  of  the  microbiota  donors .  Together ,
these  resul ts  suggest  that  the  combinat ion of  SLE-FMT and pr is tane  induces  lupus
nephri t i s  in  NSG-hu mice .  This  indicates  the  success fu l  es tabl i shment  of  a  DhuSLE
humanized lupus  mouse  model .  However ,  l imitat ions  exis t ,  and the  model  may benef i t  f rom
estrogen condit ioning and a  d i f ferent  immunodef ic ient  background,  as  shown in  the
recent ly  publ i shed THX mouse .  Upon further  development ,  the  DhuSLE mouse  can be  used
to  e luc idate  the  pathogenet ic  mechanisms of  human SLE.    
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Venezuelan equine  encephal i t i s  v irus  (VEEV) i s  a  mosquito-borne pathogen caus ing high
morbidi ty  in  humans,  with  4-14% of  cases  exhibi t ing  neurologica l  sequelae .  The cyc l ic
GMP-AMP synthaseñst imulator  of  interferon genes  (cGASñSTING) pathway i s  canonica l ly
associated  with  double-stranded (dsDNA) detect ion;  however ,  i t  can a l so  respond to  RNA
viruses  and subsequent ly  l imit  v ira l  pathogenes is .  Severa l  v iruses  have  been shown to
antagonize  this  s ignal ing  cascade  under ly ing the  importance  cGASñSTING plays  in  host
immunity .  Previous  s tudies  regarding s ingle-stranded RNA viruses  revea led  cGAS-STING
limits  v ira l  repl icat ion in  Old  World  a lphavirus  chikungunya virus  infect ions ,  but  l i t t le  i s
known about  New World  a lphaviruses  such as  VEEV.  We hypothes ize  STING plays  a
cr i t ica l  ro le  in  immune modulat ion as  a  protect ive  funct ion against  VEEV infect ion.  To test
this  hypothes is ,  human microgl ia  ce l l s  were  pre-treated  with  dsDNA for  s ix  hours  to
act ivate  STING,  fo l lowed by  VEEV infect ion at  increas ing mult ip l ic i ty  of  infect ion (MOI)
for  17  hours .  Pre-treatment  led  to  STING act ivat ion by  phosphorylat ion and reduced
infect ious  v irus ,  with  the  greatest  e f fect  a t  a  low MOI (0 .1)  as  determined via  western b lot
and plaque  assay .  However ,  VEEV infect ion a lone did  not  tr igger  STING phosphorylat ion,
suggest ing  that  VEEV infect ion may suppress  STING act ivat ion.  We then sought  to
determine i f  post- treatment  with  dsDNA af ter  VEEV infect ion impacted  vira l  repl icat ion
and STING phosphorylat ion.  Microgl ia l  ce l l s  were  infected  with  VEEV for  s ix  hours  a t
increas ing MOIs ,  and post-treated  with  dsDNA for  17  hours .  STING act ivat ion occurred in
an MOI-dependent  manner  with  the  greatest  phosphorylat ion of  STING seen at  MOI 0 .1 ,
but  d id  not  reduce  infect ious  v irus .  We expanded our  tes t ing  to  inc lude  mouse  embryonic
f ibroblasts  in  which we pretreated  ce l l s  with  STING agonist  DMXAA at  increas ing
concentrat ions  (25,  50 ,  100 ?M) pr ior  to  infect ion with  VEEV.  DMXAA reduced VEEV
vira l  t i ters  in  a  dose-dependent  manner .  These  resul ts  suggest  VEEV antagonizes  the
cGAS-STING pathway,  and pr iming this  pathway can reduce  v ira l  infect ion.  
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Object ive :  Brain  tumors  represent  some of  the  most  treatment  refractory  cancers ,  and there  i s  a
c l inica l  need for  addi t ional  t reatments  for  these  tumors .  Domest icated  dogs  are  the  only  other
mammal ian species  which commonly  develop spontaneous  bra in  tumors ,  making them an idea l
model  for  invest igat ing  novel  therapies .  Histotr ipsy  i s  a  non-thermal  u l trasonic  ablat ion method
that  emuls i f ies  t i s sue  through acoust ic  cavi tat ion.  The pr imary  object ives  of  this  prospect ive  s tudy
were  to  assess  the  feas ib i l i ty  and safety  of  h is totr ipsy  to  ablate  natura l ly  occurr ing canine  bra in
tumors .  Secondary  endpoints  inc luded character izat ion of  magnet ic  resonance  imaging (MRI)
responses  to  his totr ipsy  treatment ,  and exploratory  immunogenomic  tumor response  analyses .
 
Methods :  The s tudy des ign ut i l ized  a  treat  and resect  paradigm,  where  tumors  were  approached
using craniotomy,  part ia l ly  ab lated  with  his totr ipsy  de l ivered through the  crania l  defect ,  imaged
with  MRI,  and then resected .  Dogs  were  eva luated  with  c l inica l ,  bra in  MRI,  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  three  dogs  with  meningiomas ,  a l l  of  which were  treated  with  a
custom eight  e lement  1  MHz his totr ipsy  transducer  at  a  pulse  repet i t ion frequency  of  100 Hz and a
treatment  dosage  of  400 pulses/point .

Resul ts :  His totr ipsy  was  success fu l ly  de l ivered to  a l l  dogs ,  resul t ing  in  his topathologic  evidence  of
ablat ions  that  were  sharply  demarcated  from untreated  tumor,  with  measured treatments
approximat ing p lanned volumes  in  2/3  dogs .  One dog experienced an adverse  event  consis t ing  of
trans ient  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  hemorrhage  and necros is .
S igni f icant  express ion or  upregulat ion of  the  damage associated  molecular  pat tern HMGB1,
cytokine-cytokine  receptor  interact ion,  and NF-?b s ignal ing  pathways  were  observed in  his totr ipsy
treated  tumors .  Conclus ion:  Ablat ion of  canine  meningiomas  with  his totr ipsy  through an open
crania l  window was  feas ib le  and c l inica l ly  wel l  to lerated .
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D V M ,  M S ,  D A C V I M
¹ V i r g i n i a  T e c h  G r a d u a t e  S c h o o l
² 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

Background:  Dogs  with  pr imary  bra in  tumors  typica l ly  have  chronic  progress ive  c l inica l
s igns ,  but  some dogs  wi l l  dec l ine  suddenly  and unexpectedly .  A port ion of  these  dogs
experience  s trokes  in  addi t ion to  their  bra in  tumor.  Humans  with  bra in  tumors  are  of ten
hypercoagulable  and predisposed to  thromboembol ic  d isease .  I t  i s  current ly  unknown i f
dogs  with  pr imary  bra in  tumors  experience  hemostat ic  derangements .  Dogs  can be  screened
for  hypercoagulabi l i ty  us ing a  b lood test  ca l led  thromboelastography (TEG).

Hypothes is :  Dogs  with  pr imary  bra in  tumors  wi l l  have  one or  more  of  the  fo l lowing TEG
6s a l terat ions  suggest ive  of  hypercoagulabi l i ty  compared to  hea l thy  dogs :  Decreased R,
decreased  K,  increased  a lpha  angle ,  and increased  MA.

Animals :  One dog has  been enrol led .  S ix  dogs  were  exc luded af ter  ini t ia l  enrol lment  due  to
lack  of  a  pr imary  bra in  tumor on advanced imaging.   The control  group i s  comprised  of  40
heal thy  adul t  dogs  that  were  enrol led  in  a  separate  s tudy.

Methods :  Prospect ive  observat ional  s tudy.  Thromboelastography wi l l  be  performed on a l l
dogs  with  the  Haemonet ics  TEG 6s  system.  Dogs  wi l l  be  d iagnosed with  a  pr imary  bra in
tumor i f  they  have  c l inica l  s igns ,  exam f indings  suggest ive  of  intracrania l  d isease  and bra in
MRI resul ts  consis tent  with  a  pr imary  bra in  tumor.  Dogs  must  have  a  chemistry ,  CBC,  and
urinalys is  within  1  week of  bra in  MRI to  exc lude  concurrent  d isease  that  would  a f fect
hemostas is .  Dogs  receiving medicat ions  known to  a l ter  hemostas is  within  2  weeks  of
enrol lment  wi l l  be  exc luded.  Heal thy  dogs  were  enrol led  in  a  separate  s tudy.  Power  analys is
with  an ?  va lue  of  0 .05  and power  of  80% revealed  that  nine  dogs  in  both the  control  group
and s tudy group would  be  needed.  Stat i s t ica l  analys is  wi l l  compare  the  mean or  median of
TEG parameters  of  a f fected  dogs  to  hea l thy  control  dogs  us ing a  2-sample  t- test  i f  data  are
normal ly  d is tr ibuted.  A Wilcoxon rank sum test  wi l l  be  performed i f  data  are  not  normal ly
dis tr ibuted.  The leve l  of  s igni f icance  wi l l  be  set  a t  P  <0.05.

Resul ts :  The s tudy i s  current ly  ongoing.  Pre l iminary  resul ts  revea l  that  the  dog with  a
pr imary  bra in  tumor has  the  fo l lowing TEG parameters :  R 1 .7  minutes ,  K 1 .3  minutes ,
a lpha  angle  74 .5  degrees ,  and MA 57 mm. Heal thy  dogs  (n  =  40)  have  the  fo l lowing median
(range)  TEG parameters :  R 2 .55  minutes  (1 .3-3 .6) ,  K 1 .8  minutes  (0 .8-4 .2) ,  a lpha  angle  70 .2
degrees  (53 .6-77.2) ,  and MA 53.45  mm (40-65.2) .

Conclus ions :  Further  conclus ions  wi l l  be  made once  addi t ional  dogs  are  enrol led .
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Herpes  s implex  virus  (HSV) causes  l i fe long acute  and la tent  infect ions  in  about  67% (HSV-
1)  and 13% (HSV-2)  of  humans  g lobal ly .  Disease  presentat ion and recurrences  take  the  form
of  ora l ,  ocular ,  or  genita l  sk in  and mucosa l  les ions .  While  acute  HSV disease  symptoms in
humans  and animal  models  are  exacerbated  by  s tress ,  s tress  has  a l so  been found to  be
involved in  react ivat ion of  the  v irus  from latency .  Epinephrine ,  a  s tress  hormone involved
in the  ì f ight  or  f l ight î  response ,  has  been shown to  enhance  product ive  HSV-1 infect ions
and induce  HSV-1 react ivat ion.  Epinephrine- induced react ivat ion of  HSV-1 in  animal
models  i s  s igni f icant ly  reduced when the  v ira l  Latency  Associated  Transcr ipt  (LAT) gene i s
de leted .  To begin  ident i fy ing the  speci f ic  mechanism through which epinephrine  acts  on
HSV-1,  we used HSV-1 viruses  with  var ious  de let ions  in  the  LAT gene to  map the  region of
LAT that  may be  involved in  the  act ion of  epinephrine  on the  v irus .  Fol lowing infect ion of
pr imary  sensory  dorsa l  root  gangl ion (DRGs)  and sympathet ic  superior  cervica l  gangl ion
(SCGs)  neurons  with  wi ldtype  and de let ion viruses  in  v i tro ,  we used qPCR to  assess  v ira l
DNA load and virus  p laque  assays  to  determine the  infect ious  part ic les  with  or  without
treatment  with  epinephrine .  We have  been able  to  show that  epinephrine  does  not  seem to
show s igni f icant  b io logica l  e f fects  on HSV-1 or  the  LAT delet ion viruses  in  DRGs and
SCGs during acute  infect ions .  Also ,  whi le  the  LAT promoter  region may contr ibute  to  an
epinephrine- induced increase  of  DNA synthes is  in  sympathet ic  neurons  (SCGs)  i t  does  not
seem to  a f fect  the  product ion of  infect ious  v irus  part ic les .  Al though LAT does  not  appear
to  be  involved in  epinephrine- induced exacerbat ion of  product ive  infect ion,  determining
the  region of  LAT that  responds  to  epinephrine  during la tency  wi l l  g ive  more  ins ight  on
how HSV-1 react ivates  in  response  to  phys io logica l  s tress .
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A growing number  of  researchers  are  examining how large  language  models  (LLMs)  can
est imate  human at t i tudes ,  a id ing in  survey  development ,  b ias  detect ion,  and re lated  tasks .
In  this  s tudy,  we a im to  understand publ ic  a t t i tudes  toward the  benef i t s  and impacts  of
c lean energy  a l ternat ives  by  conduct ing an onl ine  survey  and compare  human-col lected
responses  to  LLM-generated  responses  (referred  to  as  s i l i cone samples) .  

F irs t ,  we administered  an onl ine  survey  in  New England to  gauge  the  perceived importance
of  ecologica l ,  economic ,  and environmenta l  hea l th  benef i t s  and impacts  of  c lean energy
sources ,  a longside  demographic  quest ions  such as  age ,  income,  educat ion,  and pol i t ica l
lean.  Next ,  we col lected  Pew Research Center ís  Nat ional  Publ ic  Opinion Reference  Survey
(NPORS)  demographic  data  for  the  ent ire  United  States .  We then ìpr imedî  mult ip le  LLM
models  to  generate  survey  responses  ref lect ing  speci f ied  demographic  prof i les ,  with  and
without  covar iates  (e .g . ,  l eve l  of  knowledge  on decarbonizat ion) .  Neutra l  LLMs were
subsequent ly  used  to  review these  generated  responses ,  eva luat ing  them against  the  s tate  of
their  knowledge  and a  speci f ic  rubric  for  coherence  and consis tency .  We compared resul ts
among these  d i f ferent  approaches .  

Our  resul ts  suggest  that  LLM-generated  s i l i con samples  can capture  broad patterns  found
in human responses ,  part icular ly  with  respect  to  economic  and environmenta l  hea l th
attr ibutes  a t  a  very  low cost  (approximate ly  $15 for  6 ,000 s i l i cone samples  produced in  two
hours) .  For  example ,  for  environmenta l  hea l th  at tr ibutes ,  models  condit ioned on both
demographics  and i ssue-re lated  covar iates  achieved an aggregated  accuracy  of  about  88 .4%
(with  Kul lbackñLeibler  d ivergence  (KLD) = 0 .024 and JensenñShannon divergence  ( JSD)  =
0.011) ,  whi le  for  economic  at tr ibutes ,  aggregated  accuracy  reached roughly  81 .1% with
s imi lar ly  low divergence .  In  contrast ,  ecologica l  a t tr ibutes  showed lower  f ide l i ty  (about
55ñ65% accuracy  and KLD up to  1 .31) ,  l ike ly  inf luenced by  onl ine  survey  se lect ion biases  

We contr ibute  to  the  l i terature  by  eva luat ing  LLM f ide l i ty  for  ordinal  and open-ended
quest ions ,  examining impacts  of  covar iates  on f ide l i ty ,  us ing  LLMs to  review survey
responses ,  and examining onl ine  survey  se lect ion biases  in  the  context  of  c lean energy
decis ion-making.  Furthermore,  we show how LLMs can supplement  tradi t ional  surveys  and
offer  a  rapid  tool  for  es t imat ing publ ic  opinion on c lean energy .  
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i n f e c t i o n
P e r s i n g e r  R . ¹ ˒² ,  D u g g a l  N . 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 a  c lose  re lat ive  of  West  Ni le  v irus  (WNV).  I t  i s  mainta ined in  an enzoot ic  cyc le
pr imari ly  between 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 .  Previous ly ,
we found that  North American Cx.  p ipiens  were  competent  vectors  for  USUV.  To further
understand enzoot ic  transmiss ion of  USUV,  we sought  to  invest igate  the  minimum
threshold  of  v irus  needed to  infect  Cx.  p ipiens  mosquitoes .  To do so ,  we ut i l ized  both an
art i f ic ia l  infect ious  b lood meal  and a  l ive  avian host .  F irs t ,  we exposed mosquitoes  to  a
blood meal  spiked with  a  range  of  doses ,  3-8  log10 PFU/mL,  of  USUV stra in  Nether lands
2016.  We found the  minimum threshold  for  infect ing  Cx.  p ipiens  to  be  ~6 log10 PFU/mL.
We wanted to  further  assess  the  minimum threshold  for  Cx.  p ipiens  through a  b ird-to-
mosquito  enzoot ic  transmiss ion model .  We inoculated  domest ic  canar ies  (Ser inus  canar ia
forma domest ica)  with  USUV stra in  Nether lands  2016.  Canaries  were  suscept ib le  to  USUV,
reaching viremias  predicted  to  be  transmiss ib le  to  mosquitoes .  Next ,  we fed  Cx.  p ipiens  on
USUV infected  canar ies  a t  the  mean peak of  v iremia .  We found a  s imi lar  minimum
threshold  for  infect ion of  Cx.  p ipiens  as  the  art i f ic ia l  feeds .  Surpris ingly ,  the  percentage  of
infected  mosquitoes  fed  on canaries  a t  the  highest  doses  was  s igni f icant ly  lower  than the
art i f ic ia l  feeds .  Together ,  the  resul ts  f rom these  s tudies  suggest  that  Cx.  p ipiens  have  the
potent ia l  to  be  pr imary  vectors  of  USUV in  North America .  Understanding USUV enzoot ic
transmiss ion dynamics  can better  predict  i t s  emergence  potent ia l  and maintenance .
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L e z i t h  C h a v e z ,  G i u l i o  M e n c i o t t i ,  M i c h e l e  B o r g a r e l l i ,  A l e s s a n d r a  F r a n c h i n i ,  S u n s h i n e
L a h m e r s
¹ V i r g i n i a  T e c h

Two-dimensional  (2D)  echocardiography i s  the  gold-standard noninvas ive  d iagnost ic  tool
to  assess  cardiac  d isease  in  veter inary  medic ine .  Transthoracic  rea l- t ime three-dimensional
echocardiography (RT3DE),  i s  a l so  noninvas ive ,  and i s  bet ter  equipped to  assess  the
complex  conformational  and funct ional  aspects  of  a  beat ing  heart .  Li t t le  i s  known about
RT3DE use  in  cats  demonstrated  by  l imited  publ i shed l i terature  on the  topic .

The object ives  of  this  ongoing s tudy are  to  assess  the  feas ib i l i ty  of  RT3DE for  a
comprehensive  cardiac  eva luat ion in  cats  and to  propose  3D reference  intervals  for  the
cardiac  chambers  in  cats .  We hypothes ized  this  imaging modal i ty  would  prove  to  be
feas ib le  and would  success fu l ly  generate  reference  intervals  in  the  hea l thy  fe l ine .  This
s tudy requires  120 hea l thy  c l ient-owned cats  between the  ages  of  one  and f ive  years-old .
Each cat  i s  auscul tated ,  screened for  systemic  hypertension via  noninvas ive  b lood pressure
(Doppler)  and,  i f  normotensive ,  undergoes  s tandardized  2D and 3D echocardiography.
Gent le  restra int  i s  ut i l ized .  Mild  sedat ion i s  ut i l ized  as  needed.

For  RT3DE feas ib i l i ty ,  a  convenience  sample  of  the  f i rs t  50  enrol led  cats  wi l l  be  assessed .
The number  of  pat ients  that  has  good qual i ty  images  a l lowing chamber  analys is  wi l l  be
expressed  as  a  percentage  out  of  the  tota l  50  cats .  After  feas ib i l i ty  i s  assessed,  we wi l l
enrol l  the  remining cats  and analyze  the  images  to  der ive  reference  echocardiographic
values .

We are  present ing pre l iminary  resul ts  as  a t  this  t ime,  59  cats  have  undergone 2D and 3D
echocardiographic  assessments ,  of  which 48  were  enrol led  (81%) .  The most  common reason
for  exc lus ion of  cats  was  le f t  ventr icular  hypertrophy.  Enrol led  breeds  inc lude  Domest ic
Shorthair  (n=38) ,  Domest ic  Longhair  (n=7) ,  Pers ian (n=1) ,  Sphynx (n=1) ,  Br i t i sh  Shorthair
(n=1) .  The median age  was  2  years  o ld .  The mean blood pressure  was  125 mmHg ±14.5 .  The
mean t ime to  complete  the  2D,  3D,  and ent ire  (2D+3D) echocardiograms were  14 .6  minutes
±8.6 ,  2 .7  minutes  ±1.8 ,  and 17.4  minutes  ±9.0  respect ive ly .
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C o y  A l l e n
¹ B M V S  P r o g r a m
² M C B  P r o g r a m
³ C o y  A l l e n  L a b

Breast  cancer  i s  the  second most  frequent  cancer  type  found in  US women,  exc luding skin
cancer ,  and worldwide,  i s  the  s ingle  most  common cause  of  death  in  women.  Breast  cancer
is  most  deadly  when i t  metastas izes  f rom the  pr imary  tumor to  other  organs  of  the  body.
Metastat ic  breast  cancer  i s  current ly  incurable ,  and treatment  methods  focus  on s lowing
tumor growth and shr inking tumor s izes .  Standards  of  care  for  metastat ic  cancer  can
inc lude  surgery ,  hormone therapy,  chemotherapy,  and radiat ion.  Many of  these  treatments
have  unpleasant  s ide  e f fects ,  such as  nausea ,  hair  loss ,  heartburn,  cardiotoxic i ty ,
suppress ion of  the  immune system,  and osteoporosis .  The 5-year  surviva l  rate  for
metastat ic  breast  cancer  i s  just  31%,  an unacceptably  low number  indicat ive  of  the
inef fect iveness  of  current  treatment  techniques  and the  need for  new intervent ions .  High-
frequency  irrevers ib le  e lectroporat ion (H-FIRE)  i s  a  novel ,  minimal ly- invas ive ,  non-
thermal  technique that  ab lates  tumor ce l l s  through the  use  of  short ,  h igh-frequency  bipolar
e lectr ic  f ie ld  pulses .  Previous  work in  our  lab  has  demonstrated  that  H-FIRE can
success fu l ly  ab late  the  pr imary  tumor,  and shi f t  the  tumor microenvironment  from an
immunosuppress ive  phenotype  to  an ant i tumor phenotype,  by  increas ing inf lammatory  ce l l
death  s ignal ing  and the  product ion of  loca l  inf lammatory  cytokines .

The research proposed here  wi l l  further  expand on the  mechanisms of  immune system
act ivat ion seen af ter  treatment  of  breast  cancer  with  H-FIRE.  Key goals  of  this  research are
to  1)  character ize  the  re lease  of  tumor-associated  ant igens  and damage-associated
molecular  pat terns  fo l lowing H-FIRE treatment ,  2)  assess  immune ce l l  recrui tment  and
act iv i ty  in  the  tumor microenvironment  post-H-FIRE treatment ,  and 3)  determine the
abi l i ty  of  H-FIRE treatment  to  induce  a  systemic  immune react ion and the  e f f icacy  of  this
react ion in  e l iminat ing metastat ic  les ions .  This  research wi l l  be  conducted  ut i l iz ing  the
wel l-establ i shed 4T1 orthotopic  murine  breast  cancer  model ,  as  wel l  as  pat ient  der ived
tumor models  and in  v i tro  cul ture  systems.  An addit ional  intr iguing avenue of
invest igat ion would  be  to  eva luate  the  in  v ivo therapeut ic  e f f icacy  of  H-FIRE in
combinat ion with  other  immunotherapies ,  l ike  checkpoint  b lockade  or  adopt ive  ce l l
t ransfer .  
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U S A

Traumatic  bra in  in jury  (TBI)  of ten leads  to  chronic  cognit ive ,  motor ,  and
neuroinf lammatory  def ic i t s ,  yet  the  long-term mechanisms dr iving these  impairments
remain insuf f ic ient ly  understood and require  extensive  invest igat ion.  This  s tudy examines
the  dis t inct  cognit ive ,  motor ,  and neuroinf lammatory  outcomes  associated  with  moderate
di f fuse  and foca l  TBIs  over  a  chronic  per iod of  90  days  post- in jury .  Using a  combinat ion of
behaviora l  assaysóinc luding T-maze  (spat ia l  memory) ,  rotarod (motor  funct ion) ,  open f ie ld
(anxiety) ,  novel  object  recognit ion (dec larat ive  memory) ,  and splash  tests  (depress ion)óthe
research a ims to  quant i fy  funct ional  def ic i t s  and recovery  tra jector ies  in  male  and female
mice .  To uncover  the  regional  neuroimmune responses  dr iv ing these  outcomes,  bra in
cryosect ions  were  analyzed through immunohistopathology us ing markers  of  as trogl ios is
and microgl ios is .  Advanced imaging techniques  ( Imaris )  are  used  to  assess  g l ia l  morphology
and neuroimmune ce l l  act ivat ion.  To evaluate  whether  TBI  induces  chronic  a l terat ions  in
the  bone marrow (BM)-derived c irculatory  system that  could  d irect ly  impact  behaviora l
outcomes,  we generated  adul t  chimeric  mice  by  transplant ing BM from sham and TBI  mice
at  90  days  post- in jury  (dpi) .  Behaviora l  assessments  were  conducted  longitudinal ly ,
extending up to  8  months  post-adopt ive  transfer ,  to  invest igate  the  potent ia l  long-term
inf luence  of  BM-derived factors  on recovery  and behavior .  By  corre lat ing  behaviora l
def ic i t s  with  regional  neuroinf lammatory  changes ,  th is  s tudy seeks  to  e luc idate  the
under ly ing mechanisms of  chronic  TBI  pathophysio logy.  
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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 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  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
⁵ 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
⁶ 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 ,  B l a c k s b u r g ,  V A ,  U S A

Pancreat ic  cancer  i s  one  of  the  leading causes  of  cancer-re lated  deaths ,  h ighl ight ing the
urgent  need for  innovat ive  treatment  s trategies .  His totr 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  ìbubble  c loud, î  a t  the  target .  The
rapid  expansion and col lapse  of  this  bubble  c loud ablates  the  tumor into  an ace l lu lar
homogenate .  The object ive  of  the  s tudy i s  to  eva luate  the  hypothes is  that  his totr ipsy
ablat ion of  pancreat ic  tumors  reduces  tumor burden,  act ivates  systemic  immune responses ,
and induces  an abscopal- l ike  e f fect .  Using a  contra latera l  in-vivo s tudy in  C57BL/6J  mice ,
we employed a  customized 1  MHz,  8-e lement  his totr ipsy  transducer  for  part ia l  tumor
ablat ion (50ñ60%)  to  s t imulate  immune responses  and transform the  ìcoldî  pancreat ic
tumor microenvironment  to  ìhot î  tumor microenvironment .  Treatment  parameters
inc luded 250 Hz pulse  repet i t ion frequency,  and 250 pulses  per  foca l  point .  Mice  were
analyzed at  f ive  t imepoints  (2  hours ,1  day ,7  days ,14  days ,21  days)  for  ablat ion zones ,
immune ce l l  dynamics ,  and systemic  transcr iptomic/proteomic  changes .  The resul ts  show
that  Histotr ipsy  s igni f icant ly  reduced tumor volumes  in  both treated  and untreated
(contra latera l )  tumors  compared to  controls .  Tumor diameters  in  the  control  groups  were
approximate ly  70  mm, whi le  the  treated  groups  had diameters  around 20 mm. Histo logica l
examinat ion conf irmed accurate  ablat ion zones ,  and f low cytometry  revea led  notable
changes  in  immune ce l l  populat ions  across  treated,  untreated,  and control  groups .  The
resul ts  denote  s igni f icant  a l terat ions  in  the  populat ion of  cytotoxic  T ce l l s  between the
treated  and control  groups .  Transcr iptomic  analyses  ident i f ied  d i f ferent ia l ly  expressed
genes  and pathways  associated  with  systemic  ant i- tumor immune responses ,  whi le  mass
spectrometry  highl ighted  ant igens  presented by  ant igen-present ing ce l l s .  His totr ipsy
induces  loca l ized  tumor ablat ion and systemic  immune act ivat ion,  e f fect ive ly  modulat ing
the  pancreat ic  tumor microenvironment .  The resul t ing  immune modulat ion highl ights
his totr ipsyís  potent ia l  as  a  therapeut ic  modal i ty ,  part icular ly  in  combinat ion with
immunotherapies ,  to  enhance  treatment  e f f icacy  and achieve  durable  ant i- tumor responses
in  pancreat ic  cancer .
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² C R M  C o o r d i n a t o r  ñ  C L A H S  E m b e d d e d  C o u n s e l o r

Introduct ion:
In  the  2020ñ2021 school  year ,  over  60% of  col lege  s tudents  reported  at  least  one  menta l
hea l th  i ssue ,  according to  the  Heal thy  Minds  Study,  which surveyed 373 campuses .  This
underscores  the  need for  intervent ions  l ike  the  Community  Res i l ience  Model  (CRM),  which
bui lds  individual  and col lect ive  res i l ience .  Few studies  have  explored the  impacts  of  h igh-
and low-dose  tra ining sess ions .  This  s tudy examines  how CRM exposure  a f fects  res i l ience
at  Virginia  Tech.  

Methodology:
 Low-dose  tra ining consis ted  of  a  45-minute  to  3-hour  sess ion for  individuals  f rom var ious
departments .  High-dose  tra ining involved a  workshop with  weekly  br ie f  re inforcement  of
concepts  for  departmenta l  groups .   
Data  were  col lected  through open-ended survey  quest ions  of  both low-dose  tra inees  (n  =
837)  and high-dose  tra inees  (n  =  392) .  Low-dose  tra inees  were  asked about  their  b iggest
takeaway from the  tra ining,  whi le  high-dose  tra inees  were  asked about  the  benef i t s  of
us ing CRM ski l l s  and the  'Zones '  l anguage  (emotional  s tates)  taught  over  mult ip le
sess ions .   
The responses  were  analyzed us ing qual i ta t ive  induct ive  coding.  Themes  were  then
developed by  grouping broader  concepts  or  re lat ionships  between codes .   

Resul ts :
 Analys is  of  low-dose  tra inees í  responses  ident i f ied  four  key  themes :  Awareness ,
Understanding,  Emotional  Regulat ion,  and Techniques  & Ski l l s .  Trainees  learned to  not ice
how their  bodies  react .  They used zone language  to  understand the  connect ion between
their  mind and body.  They a l so  got  bet ter  a t  managing their  emotions  by  us ing techniques
l ike  deep breathing,  grounding,  and paying at tent ion to  their  fee l ings .   
Analys is  of  h igh-dose  tra inees í  responses  revea led  three  key  themes :  Communicat ion &
Socia l  Interact ion,  Emotional  & Personal  Development ,  and Pract ica l  Appl icat ion.  Trainees
highl ighted  improvements  in  emotional  express ion within  the  group,  s tronger
re lat ionships ,  enhanced se l f-awareness ,  and the  ski l l s  they  ga ined that  made them better
prepared for  var ious  s i tuat ions .   

Conclus ion:
 The low-dose  data  suggest  that  tra inees  developed better  se l f-regulat ion,  which can
increase  personal  res i l ience .  The high-dose  data  indicate  improved communicat ion,  group
cohes ion,  and the  use  of  a  shared language .  These  resul ts  h ighl ight  the  va lue  of  both CRM
training sess ions ,  with  high-dose  tra ining of fer ing addit ional  soc ia l  benef i t s .  
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T h e  r o l e  o f  s u b s t a n c e  a b u s e  i n  t h e  l i v e s  o f  i n c a r c e r a t e d  w o m e n  i n  a  r u r a l  V i r g i n i a
j a i l
E m m a  H a r e  a n d  S o p h i e  W e n z e l

Introduct ion:  Exis t ing  research suggests  large  numbers  of  act ive ly  and formerly  incarcerated
individuals  s truggle  with  substance  use  d isorders  (SUDs) ,  with  one s tudy f inding that  49 .4% of
incarcerated  women have  a  his tory  of  substance  abuse .  This ,  compared to  14 .3% of  women in  the
United  States  exper iencing substance  use  d isorder ,  suggests  a  need for  intervent ion.  SUDs in
incarcerated  populat ions  lead  to  increased  morta l i ty  r i sks  post-re lease ,  rec idivism,  in-prison
violence  and vict imizat ion.   

Methods :  To invest igate  this ,  f i f teen women at  the  New River  Val ley  Regional  Ja i l  were
interviewed and asked to  speak about  their  fami l ies  and loved ones ,  exper iences  with  domest ic
vio lence ,  exper iences  with  substance  abuse ,  and resources  needed.  Interview transcr ipts  were
recorded,  c leaned and coded by  three  separate  researchers  and a  thematic  analys is  was  conducted.   

Resul ts :  The thematic  analys is  uncovered nine  pr imary  themes :  chi ldhood exposures  to  substance
abuse ,  environmenta l  pressures ,  negat ive  inf luent ia l  re lat ionships ,  pos i t ive  inf luent ia l
re lat ionships ,  pat terns  of  substance  abuse ,  impacts  of  substance  abuse ,  impacts  of  substance  abuse
on chi ldren,  hope and res i l iency ,  and interact ions  with  broader  systems.   

Conclus ion:  These  f indings  suggest  a  lack  of  access ib le  substance  abuse  treatment  and menta l  hea l th
support .  Various  c ircumstances  and exposures  drast ica l ly  impacted  the  l ives  of  many of  these
women from an ear ly  age  and contr ibuted to  pat terns  of  rec idivism and substance  abuse .  Improved
and access ib le  menta l  hea l th  and substance  abuse  treatment  opt ions  are  necessary  within  carcera l
set t ings  and post-re lease  to  reduce  l ike l ihood of  re lapse  and rec idivism.  Increased  community
educat ion and substance  abuse  prevent ion programs in  rura l  areas  wi l l  reduce  exposures  to
substance  abuse  at  an  ear ly  age  to  s top the  generat ional  substance  abuse  cyc le .  
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D e v e l o p m e n t  o f  Y e a s t - E n g i n e e r e d  N a n o b o d y  f o r  N o r o v i r u s  a n d  R o t a v i r u s
I m m u n o p r e v e n t i o n ,  T h e r a p y ,  a n d  E a r l y  D e t e c t i o n
S a i  N a v y a  V a d l a m u d i ¹ ,  E r n a w a t i  G i r i - R a c h m a n ¹ ˒² ,  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 - 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 A  
² S c h o o l  o f  L i f e  S c i e n c e  a n d  T e c h n o l o g y ,  I n s t i t u t  T e k n o l o g i  B a n d u n g ,  I n d o n e s i a

Human Norovirus  (HuNoV) and Rotavirus  (HRV) are  leading causes  of  v ira l  gastroenter i t i s
worldwide,  contr ibut ing to  substant ia l  morbidi ty  and morta l i ty ,  part icular ly  among young
chi ldren and the  e lder ly .  Norovirus  a lone  i s  responsib le  for  approximate ly  685 mi l l ion
infect ions  annual ly ,  with  an est imated 136,000 to  278,000 associated  deaths .  Current ly ,  no
FDA-approved vacc ines  exis t  for  Norovirus ,  a l though mult ip le  candidates  are  under
development .  While  vacc ines  for  Rotavirus  are  avai lab le ,  the  d isease  remains  prevalent  in
low- and middle- income countr ies ,  where  i t  accounts  for  approximate ly  29% of  a l l
d iarrhea-re lated  deaths ,  leading to  an est imated 453,000 fata l i t ies  per  year .  The current
treatment  opt ions  are  l imited  to  rehydrat ion therapy and support ive  care ,  h ighl ight ing the
urgent  need for  novel  therapeut ic  and prevent ive  s trategies  to  combat  HuNoV and HRV
induced gastroenter i t i s .

In  this  s tudy,  we ut i l ize  yeast-engineered nanobodies  target ing  HuNoV and HRV.
Nanobodies ,  der ived from the  var iable  heavy domain (VHH) of  camel id  s ingle-domain
ant ibodies ,  represent  a  promis ing c lass  of  v irus-binding l igands .  These  VHH nanobodies
exhibi t  d is t inct  advantages ,  inc luding smal l  s ize ,  h igh solubi l i ty ,  and remarkable  s tabi l i ty
under  d iverse  environmenta l  condit ions .  Their  s imple  s tructure  fac i l i ta tes  e f f ic ient
express ion in  microbia l  systems such as  bacter ia  and yeast .  Yeast  species  l ike
Saccharomyces  cerevis iae  var .  boulardi i ,  serve  as  probiot ics  and can be  genet ica l ly  modif ied
to  disp lay  nanobodies  fused  to  ce l l  surface-associated  prote ins ,  enabl ing  cost-ef fect ive  and
sca lable  product ion.

We engineered S .  boulardi i  to  d isp lay  nanobodies  target ing  HuNoV and HRV,  us ing AGA1P
and AGA2P as  surface  anchoring prote ins .  P lasmids  (pCEV-G4-Km) carrying the  nanobody
sequences  for  NbM5 (ant i-HuNoV),  Nb2kD1 (ant i-HRV),  and a  combinat ion of  both were
assembled us ing Gibson assembly  and ver i f ied  by  ge l  e lectrophores is  and Sanger
sequencing.  These  p lasmids  were  then success fu l ly  transformed into  S .  boulardi i .  The
funct ional i ty  of  the  d isp layed nanobodies  i s  current ly  being evaluated  through ELISA-based
vira l  b inding assays .  

This  p lat form may contr ibute  to  the  development  of  complementary  s trategies  for  the
prevent ion,  treatment ,  and diagnosis  of  HuNoV and HRV infect ions ,  and could  be  adapted
for  target ing  other  foodborne pathogens  in  the  future .
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E s t a b l i s h i n g  a  M u r i n e  M o d e l  o f  R i f t  V a l l e y  F e v e r  V i r u s  ( R V F V )  E n c e p h a l i t i s  U s i n g  t h e
M P 1 2  S t r a i n  i n  a  B S L - 2  S e t t i n g
A b r a h a m  A d e y e m o ¹ ,  C a i t l i n  W o o d s o n ¹ ˒² ,  M a r y n a  A k h r y m u k ¹ ˒² ,  K a y l e e  P e t r a c c i o n e ¹ ˒² ,  T o d d
B e l l ³ ,  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  ( C e Z A P ) ,  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  V e t e r i n a r y  P a t h o l o g y ,  I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  I A  5 0 0 1 1 ,  U S A

Rift  Val ley  Fever  Virus  (RVFV) has  caused mult ip le  outbreaks  in  humans  across  Egypt ,
Saudi  Arabia ,  South Afr ica ,  Uganda and Kenya,  with  most  infect ions  being asymptomatic .
However ,  a  subset  (8ñ10%)  of  symptomatic  cases  progress  to  severe  d isease ,  inc luding
ocular  compl icat ions ,  hemorrhagic  fever ,  and meningoencephal i t i s ,  leading to  v isua l
impairment ,  v is ion loss ,  l as t ing  neurologica l  def ic i t s ,  and sometimes  death .  Despi te  i t s
c l inica l  s igni f icance ,  the  sporadic  nature  of  outbreaks  and l imited  c l inica l  data  hinder  a
comprehensive  understanding of  i t s  neuropathogenes is ,  necess i tat ing  a  wel l -character ized
animal  model .  This  s tudy a ims to  es tabl i sh  a  BSL-2-compat ib le  mouse  model  of  RVFV
encephal i t i s  us ing the  MP12 s tra in  to  fac i l i ta te  mechanist ic  s tudies  and provide  a  p lat form
for  tes t ing  potent ia l  ant iv ira l  intervent ions .  BALB/c  mice  were  infected  intranasa l ly  with
the  MP12 s tra in  of  RVFV and monitored for  c l inica l  s igns ,  weight  loss ,  and disease
progress ion for  up to  28  days  post- infect ion (pi ) .  A subset  of  mice  was  sacr i f iced  at  days  4
and 8  pi  for  t i ssue  col lect ion,  and vira l  t i ters  were  measured in  serum,  bra in ,  and l iver .
Brain  and l iver  samples  were  analyzed for  cytokine  express ion and his topathologica l
changes .  Symptoms appeared on day  7  pi ,  peaking at  days  8ñ10 pi ,  with  infected  mice
exhibi t ing  s igni f icant  weight  loss  (~20%)  before  being euthanized.  Infect ious  v irus  was
detected  in  the  bra in  at  day  8  pi ,  coinciding with  peak c l inica l  symptoms but  was  absent  in
serum and l iver .  Gene express ion assays  carr ied  out  on bra in  t i ssue  revea led  increased
express ion of  MMP9 (days  9ñ10 pi ) ,  IL-1?  (days  8ñ10 pi ) ,  IFN-?  (days  8ñ10 pi ) ,  and
CXCL10 (days  8ñ10 pi ) ,  indicat ing  a  robust  neuroinf lammatory  response ,  whi le  no
s igni f icant  cytokine  changes  were  detected  in  the  l iver .  Histopathologica l  analys is  showed
les ions  in  the  o l factory  bulb ,  cerebra l  cortex ,  and hippocampus,  with  peak pathology
observed at  days  8ñ10 pi .  To further  character ize  this  model ,  a  fo l low-up s tudy i s  p lanned,
involving intranasa l  infect ion of  mice  with  the  MP12 s tra in ,  monitor ing c l inica l  symptoms,
weight  loss ,  and col lect ing  serum,  l iver ,  and bra in  samples  a t  days  2 ,  4 ,  6 ,  8 ,  9 ,  and 10  pi
for  v ira l  t i t rat ion and cytokine  express ion analys is .  This  s tudy wi l l  further  ref ine  our
understanding of  RVFV-induced encephal i t i s  and enhance  the  ut i l i ty  of  this  model  for
future  research and therapeut ic  development .
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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  p a n c r e a t i c  c a n c e r  c e l l s  i n
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 u m o r  a b l a t i o n  b y  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  ( H - F I R E ) .
M a n a l i  P o w a r ¹ ˒² ,  T a m a l i k a  P a u l ² ,  E d w a r d  J a c o b s ³ ,  L e v e n t e  G a l ⁴ ,  M a x x  S t e i m a n n ⁴ ,  M a c k e n z i e
W o o l l s ¹ ˒² ,  C a r l e y  E l l i o t t ¹ ˒² ,  P o o l e  C a s s a n d r a ² ,  M a d e l i n e  M o t t ¹ ,  K a t i e  O r r ⁴ ,  C h r i s t o p h e r
B y r o n ⁵ ,  S h e r r i e  C l a r k -  D e e n e r ⁵ ,  R . V .  D a v a l o s ³ ,  S h e r y l  C o u t e r m a r s h - O t t ² ,  K i h o  L e e ⁶ ,  I r v i n g
C o y  A l l e n 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 ,  R o a n o k e ,  V A
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 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
³ C o u l t e r  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 ,  G e o r g i a  T e c h  a n d  E m o r y  M e d i c a l  S c h o o l ,  A t l a n t a ,  G e o r g i a ,  U S A
⁴ 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 ,  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  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
⁶ 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

Background:  Late  d iagnosis ,  cr i t ica l  locat ion of  the  tumor,  l imited  e l ig ib i l i ty  of  candidates
for  resect ion and metastas i s  make pancreat ic  tumors  very  chal lenging to  treat .  High
frequency  Irrevers ib le  e lectroporat ion(H-FIRE)  i s  a  non-thermal  ablat ion technique used to
destroy  cancer  ce l l s  by  apply ing short ,  h igh-vol tage  e lectr ic  pulses  creat ing  permanent
nanopores  in  the  ce l l  membranes ,  leading to  ce l l  death .  These  permanent  pores  then a l low
the inf lux  and outf lux  of  ions  through the  ce l l s ,  which causes  instabi l i ty  in  homeostas is
and,  eventual ly  ce l l  death .  As  most  s tudies  are  done in  rodents ,  wel l -establ i shed large
animal  models  for  assess ing  the  safety  and ef f icacy  of  H-FIRE in  pancreat ic  tumors  are
lacking.

Object ive :   This  s tudy a imed to  establ i sh  the  feas ib i l i ty  of  success fu l ly  ab lat ing  pancreat ic
tumors  by  H-FIRE us ing an immunocompromised porcine  model .  

Methods :  This  was  done by  generat ing  Panc1 human pancreat ic  cancer  ce l l  l ine  tumors  in
the  pancreas  of  the  immunocompromised pigs .  The orthotopic  porc ine  model  was
establ i shed us ing RAG2/IL2RG double-knockout  immunocompromised pigs .  Panc1 ce l l s
were  in jected  orthotopica l ly  into  the  pancreas  of  the  pigs .  The tumors  were  treated  by  the
2 needle  probe  Nanoknife .  The his topathology assessment  were  done by  Hematoxyl in  and
eosin  s ta in .

Resul ts :  Three  weeks  a f ter  the  in ject ions ,  the  invas ive  treatment  showed the  success fu l
engraf tment  and growth of  pancreat ic  tumors  in  the  pancreas .  The s tudy showed feas ib le
access  of  the  probes  to  the  tumor,  de l iver ing 2000V/cm,  2us  pos i t ive  -  5us  de lay  -  2us
negat ive  pulse ,  90  bursts  accross  2  axis  with  minimal  loca l  musc le  contract ion being
observed.  The his topathologica l  images  show immediate  and de layed response  and c lear
boundaries  of  ab lat ion zone by  the  treatment  whi le  preserving the  surrounding t i ssue .  

Conclus ion:  Our  pre l iminary  s tudy could  demonstrate ,  for  the  f i rs t  t ime,  a  robust  model  of
human pancreat ic  cancer  for  H-FIRE in  a  large  animal  model .  Future  work wi l l  explore  the
potent ia l  of  these  immunocompromised porcine  models  for  developing advanced
therapeut ic  s trategies  to  enhance  tumor ablat ion by  H-FIRE.
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I n t e r p e r s o n a l  v i o l e n c e  a s  a  p r e c u r s o r  t o  i n c a r c e r a t i o n  i n  a  r u r a l  V i r g i n i a  j a i l
M i k h a l a  S t a f f o r d  a n d  S o p h i e  W e n z e l
¹ C e n t e r  f o r  P u b l i c  H e a l t h  P r a c t i c e  a n d  R e s e a r c h

Introduct ion:  Research suggests  that  current ly  and formerly  incarcerated  women
experience  a larmingly  high rates  of  domest ic  v io lence  (DV),  sexual  v io lence  (SV) ,  and
int imate  partner  v io lence  ( IPV) .  Compared to  27% of  a l l  women report ing  some form of
violence  by  a  partner  in  their  l i fe t ime,  up to  98% of  incarcerated  women report  these
experiences  of  v io lence .  Addit ional ly ,  incarcerated  women report  s igni f icant ly  more
extensive  his tor ies  of  v io lence  in  chi ldhood than never- incarcerated  women.  This  d ispar i ty
of  DV,  SV,  and IPV in  incarcerated  women highl ights  the  need for  further  research into
their  unique  experiences  and needs .  

Methods :  To further  examine the  his tor ies  of  v io lence  in  the  l ives  of  incarcerated  women,
f i f teen women at  the  New River  Val ley  Regional  Ja i l  were  interviewed and asked to
descr ibe  their  exper iences  with  vio lence  and substance  use ,  as  wel l  as  their  re lat ionships
with  loved ones  and needs  for  resources .  Interviews were  recorded,  transcr ibed us ing
Transcr ibe  Me software ,  and coded us ing ATLAS.TI .  Each transcr ipt  was  coded twice  and
reviewed by  a  tert iary  coder ,  and a  ref lexive  thematic  analys is  was  conducted  us ing Braun &
Clarkeís  method.   

Resul ts :  Eight  themes  re lated  to  v io lence  emerged from the  thematic  analys is :  chi ldhood
exposures  to  v io lence ,  inf luent ia l  re lat ionships ,  acute  impacts  of  v io lence ,  cumulat ive
impacts  of  v io lence ,  impacts  of  v io lence  on chi ldren,  dynamics  with  abusive  partners ,
surviva l/res i l iency ,  and systemic  fa i lures .  Severa l  of  the  women reported  mult ip le  instances
of  v io lence  throughout  their  l ives ,  and many of  them reported  vio lence  experienced across
mult ip le  generat ions  in  their  fami l ies .  

Conclus ion:  These  f indings  highl ight  the  profound impacts  of  v io lence  throughout  the  l i fe
course  for  these  women,  as  wel l  as  a  lack  of  adequate  support  before ,  during,  and af ter
incarcerat ion.  A deeper  understanding of  the  complex  pathways  between vio lence  and
incarcerat ion i s  cr i t ica l  to  improving outcomes  for  incarcerated  women.  Immediate  support
services  during and af ter  incarcerat ion,  inc luding menta l  hea l th  services ,  sa fe  housing,  and
re l iab le  transportat ion,  are  v i ta l  components  of  a  trauma-informed approach to  care  for
incarcerated  women.  In  addi t ion,  pr imary  prevent ion of  v io lence  and ear ly  intervent ion are
necessary  for  mit igat ing  the  impacts  of  v io lence  over  the  course  of  their  l ives .  
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C r y p t o c o c c u s  n e o f o r m a n s :  D o  T h e y  U s e  B i a s  D N A  S e g r e g a t i o n  t o  S e l e c t  f o r
A d v a n t a g e o u s  M u t a t i o n s
K i m b e r l y  M a r t i n e z ,  R a c h e l  B e r g - M u r a n t e ,  a n d  K i r s t e n  N i e l s e n
¹ I D  I G E P
² B M V S

Cryptococcus  neoformans  i s  a  pathogenic  yeast  that  i s  found throughout  the  environment
and pr imari ly  impacts  immunosuppressed  individuals ,  in  part icular  pat ients  suf fer ing from
advanced HIV.  C.  neoformans  infect ions  are  ini t ia l ly  es tabl i shed in  the  lungs .  In
immunocompromised individuals ,  th is  in i t ia l  infect ion in  the  lungs  can disseminate
through the  b lood s tream and ul t imate ly  cross  the  b lood bra in  barr ier  infect ing  the  bra in .
Cryptococca l  meningit i s  accounts  for  10%-15% of  AIDS-associated  deaths  worldwide .  
C.  neoformans  virulence  i s  associated  with  i t s  abi l i ty  to  form t i tan ce l l s .  Ti tan ce l l s  are
large  polypoid  cryptococca l  ce l l s  that  are  formed when an unbudded G2 arrest  occurs
during the  ce l l  cyc le ,  usual ly  caused by  s tress .  During this  unbudded G2 arrest ,  the
normal ly  haploid  cryptococca l  ce l l  reta ins  the  dupl icated  copy of  i t s  DNA instead  of
transferr ing the  DNA copy to  a  daughter  ce l l .  Addit ional  rounds  of  DNA synthes is  within
this  unbudded G2 arrest  produces  the  large  polyploid  t i tan  ce l l s .  Ti tan ce l l s  can re-enter
the  ce l l  cyc le  and produce  typica l-s ized  haploid  daughter  ce l l s .  Ti tan ce l l s  are  unable  to  exi t
the  lungs  due  to  their  increased  s ize ,  however  the  smal l  daughter  ce l l s  can disseminate
throughout  the  body.  Previous  s tudies  showed the  daughter  ce l l s  exhibi t  new tra i t s ,  leading
to  the  hypothes is  that  the  daughter  ce l l s  are  important  to  generate  the  d isseminated
infect ion.
One of  the  theories  of  s tem ce l l  se l f -renewal  i s  the  immorta l  DNA strand hypothes is ,  where
asymmetr ica l  chromatid  segregat ion in  the  s tem ce l l s  leads  to  daughter  ce l l s  with
exc lus ive ly  newly  synthes ized  DNA that  may conta in  mutat ions  and progenitor  ce l l s  with
exc lus ive ly  o ld  DNA.  Due to  the  t i tan ce l l s  be ing able  to  return to  a  typica l  ce l l  cyc le  and
produce  haploid  daughter  ce l l s ,  we hypothes ized  that  C.  neoformans  have  biased  DNA
segregat ion,  s imi lar  to  s tem ce l l s ,  and that  this  b iased  DNA segregat ion leads  to
advantageous  tra i t s  within  the  haploid  daughter  ce l l s .  To test  our  b iased  DNA segregat ion
hypothes is ,  we incorporated  a  thymidine  analog  into  the  newly  synthes ized  progenitor  ce l l
DNA and detected  i t  us ing  f luorescent  ant ibody f low cytometry .  Our  pre l iminary  data
suggests  that  the  typica l  ce l l  cyc le  has  unbiased  DNA segregat ion but  under  s tress  a  port ion
of  the  ce l l s  exhibi t  b iased  DNA segregat ion.  Future  s tudies  wi l l  analyze  DNA segregat ion in
t i tan ce l l s  and test  whether  b iased  DNA segregat ion resul ts  in  advantageous  mutat ions  in
the  haploid  daughter  ce l l s .  
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Immune thrombocytopenia  ( ITP)  i s  an  autoimmune disorder  character ized  by  p late let
destruct ion and impaired  megakaryocyte  and plate let  product ion.  Bleeding tendencies  are
unpredictable  and do not  corre late  to  p late let  counts .  There  i s  a  poss ib i l i ty  of
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
dis t inguish  from immune-mediated  thrombocytopenia  thrombotic  purpura  ( iTTP) .  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 di f fer  and proper  d iagnosis  i s  important .

The pr imary  a im of  this  prospect ive  s tudy i s  to  determine i f  a  subset  of  dogs  with
presumptive  pr imary  ITP (pITP)  have  reduced ADAMTS13 act iv i ty .  I t  wi l l  further
determine i f  ADAMTS13 act iv i ty  d i f fers  between dogs  with  presumptive  pITP and hea l thy
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 pITP have  reduced ADAMTS13
act iv i ty  compared to  hea l thy  dogs  and b leeding assessment  scores  (DOGiBAT) negat ive ly
corre late  with  ADAMTS13 act iv i ty .

Fi f teen dogs  met  the  inc lus ion cr i ter ia  and were  greater  than or  equal  to  one year  of  age
with  a  p late let  count  of  less  than 20,000 p late lets/uL.  Diagnost ic  eva luat ion categorized  the
study dogs  as  pITP or  ITP with  concurrent  d isease .  Al l  dogs  received a  DOGiBAT score .
The DiapharmaÆ RUO TechnozymeÆ ADAMTS13 Act iv i ty  ELISA ki t  assessed  p lasma
ADAMTS13 act iv i ty .  Wilcoxon rank sum test  was  used  to  determine i f  ADAMTS13 was
s igni f icant ly  d i f ferent  in  the  s tudy dogs  compared to  hea l thy  dogs .  Spearmanís  rank
corre lat ion rho test  was  used  to  determine i f  ADAMTS13 act iv i ty  corre lates  with  b leeding
scores .  The s tudy dogs  were  compared to  40  hea l thy  dogs  enrol led  in  a  separate  s tudy
recrui ted  from a  hospi ta l  populat ion.

Pre l iminary  resul ts  showed that  dogs  with  presumed ITP have  reduced ADAMTS13 act iv i ty
compared to  hea l thy  dogs  (P  =  0 .039) .  Individual ly ,  p lasma ADAMTS13 act iv i ty  in  dogs
with  pITP or  ITP with  concurrent  d isease  i s  not  d i f ferent  from heal thy  dogs  (P  =  0 .428,  P  =
0.095,  respect ive ly) .  ADAMTS13 act iv i ty  does  not  corre late  with  DOGiBAT scores  (P  =
0.069) .

ADAMTS13 def ic iency  may be  a  mechanism for  thrombocytopenia  in  some dogs  with  severe
thrombocytopenia  that  have  pre
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Toxoplasma gondi i  i s  an  obl igate  intrace l lu lar  paras i te  which re l ies  on a  complex  network
of  prote in  kinases  to  regulate  essent ia l  processes  inc luding invas ion,  repl icat ion,  and
egress .  However ,  the  funct ion of  many kinases  remains  poorly  understood.  In  this  s tudy,
we character ized  the  role  of  CRCK1 in  T.  gondi i  b io logy  and pathogenes is .  Using
endogenous  tagging and immunof luorescence  assays ,  we demonstrated  that  CRCK1
exhibi ted  a  ce l l  cyc le-dependent  express ion pattern and loca l ized  to  the  cytoplasm during
speci f ic  ce l l  cyc le  s tages .  Condit ional  deplet ion of  CRCK1 us ing an auxin-inducib le  degron
system impaired  paras i te  growth,  pr imari ly  due  to  defects  in  host  ce l l  invas ion.  This
invas ion defect  corre lated  with  de layed process ing of  the  microneme prote in  M2AP,  a  key
factor  required  for  host  ce l l  a t tachment .  Transcr iptomic  analys is  of  CRCK1-def ic ient
paras i tes  ident i f ied  93  di f ferent ia l ly  expressed  genes ,  many of  which are  involved in
moti l i ty ,  invas ion,  and intrace l lu lar  s ignal ing.  Surpris ingly ,  despi te  i t s  c lear  importance  in
vi tro ,  deplet ion of  CRCK1 did  not  a t tenuate  the  paras i te ís  v irulence  in  the  T.  gondi i
infect ion mouse  model ,  suggest ing  the  poss ib i l i ty  of  the  presence  of  compensatory
mechanisms that  susta in  paras i te  surviva l  in  v ivo.  Altogether ,  these  f indings  ident i fy
CRCK1 as  an important  regulator  of  host  ce l l  invas ion and underscore  the  complexi ty  of
kinase-mediated  s ignal ing  in  T.  gondi i .  Further  s tudies  into  i t s  downstream targets  may
provide  va luable  ins ights  into  paras i te  pathogenes is  and ident i fy  new avenues  for
therapeut ic  intervent ion.
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Object ive
Clostr id ioides  d i f f ic i le  i s  the  leading cause  of  severe  ant ib iot ic-associated  diarrhea  in
hospita l ized  pat ients ,  c lass i f ied  as  an  urgent  publ ic  hea l th  threat  caus ing approximate ly
12,800 deaths  annual ly  and imposing substant ia l  hea l thcare  costs .  This  led  the  United
States  Centers  for  Disease  Control  and Prevent ion (CDC) to  announce  C.  d i f f ic i le  as  the
"most  urgent  publ ic  hea l th  threat" .  Current  treatments  suf fer  from high fa i lure  and
recurrence  rates ,  h ighl ight ing the  urgent  need for  new,  e f fect ive  therapies .  Using both
laboratory  and animal  models ,  th is  s tudy sought  to  assess  the  ant i-C.  d i f f ic i le  and ant i-
virulence  act iv i ty  of  carbadox (CRX),  a  previous ly  d iscovered veter inary  growth promoter
from screening of  microbia l  metabol i tes  l ibrary  against  C.  d i f f ic i le  to  create  an a l ternat ive
approach to  tradi t ional  ant ib iot ics .

Methods
In this  s tudy,  we were  able  to  ident i fy  carbadox from a  col lect ion of  527 metabol i tes  that
exhibi ted  a  powerful  ant i-C.  d i f f ic i le .  Afterward,  we assessed  CRX's  abi l i ty  to  inhibi t  C.
di f f ic i le  growth us ing minimum inhibi tory  concentrat ion (MIC)  tes t ing  across  c l inica l
i so lates  and t ime-ki l l  assays  to  eva luate  bacter ic ida l  e f fects  and post-ant ibiot ic  act ion.
Toxin product ion was  analyzed at  subinhibi tory  CRX concentrat ions ,  compared to
vancomycin.  Mechanist ic  s tudies  inc luded DNA synthes is  inhibi t ion (macromolecular
synthes is  assay)  and measurement  of  oxidat ive  s tress  v ia  react ive  oxygen species  (ROS)
product ion,  with  N-acety l- l -cyste ine  rescue  experiments  to  conf irm oxidat ive  damage.  In
vivo,  e f f icacy  was  eva luated  us ing a  mouse  model  of  C.  d i f f ic i le  infect ion (CDI) .

Resul ts
CRX inhibi ted  50% of  C.  d i f f ic i le  c l inica l  i so lates  with  a  MIC??  of  1  ?g/mL and rapid ly
ki l led  bacter ia  within  4  hours ,  with  a  post-ant ibiot ic  e f fect  las t ing  up to  14  hours .  At
subinhibi tory  doses ,  CRX reduced toxin  product ion more  ef fect ive ly  than vancomycin.
Mechanist ic  s tudies  showed that  CRX blocked DNA synthes is  and induced oxidat ive  DNA
damage,  revers ib le  with  ant ioxidant  supplementat ion.  In  v ivo,  CRX protected  100% of  mice
from letha l  CDI and prevented infect ion recurrence ,  outperforming the  control  drug,
vancomycin.

Conclus ions
These  resul ts ,  co l lect ive ly ,  demonstrate  that  CRX has  potent  ant ibacter ia l  and ant i-
virulence  act iv i ty  against  C.  d i f f ic i le  in  v i tro  and in  v ivo,  inc luding prevent ion of
recurrent  infect ion.  These  f indings  pos i t ion CRX as  a  promis ing lead  molecule  for  C.
di f f ic i le  infect ion (CDI) ,  a  cr i t ica l  gap in  current  therapeut ics
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Vancomycin-res is tant  Enterococci  (VRE)  present  a  s igni f icant  chal lenge  in  c l inica l  set t ings
due to  their  res i s tance  to  convent ional  ant ib iot ics .  This  s tudy explores  the  ant imicrobia l
e f f icacy  of  newly  des igned der ivat ives  of  a  short  ?-hel ica l  pept ide ,  RR.  Among the  var iants ,
RR4 and i t s  D-enant iomer,  D-RR4,  exhibi ted  over  a  32-fold  enhancement  in  ant imicrobia l
act iv i ty  against  mult idrug-res is tant  VRE stra ins .  Notably ,  D-RR4 demonstrated  superior
biof i lm disrupt ion compared to  tradi t ional  ant ib iot ics .  Mechanist ic  invest igat ions  revea led
that  these  pept ides  depolar ize  and permeabi l ize  bacter ia l  membranes ,  leading to  the  leakage
of  intrace l lu lar  contents .  Addit ional ly ,  the  pept ides  d isp layed rapid  bacter ic ida l  act ion.
Simi lar  to  l inezol id ,  D-RR4 demonstrated  100% surviva l  of  infected  mice  in  a  VRE
peri tonit i s  model .  Interest ingly ,  D-RR4  caused s igni f icant  reduct ion of  bacter ia  ins ide
kidney and spleen compared to  both untreated  and l inezol id .  These  resul ts  h ighl ight  D-RR4
as  a  promis ing therapeut ic  opt ion in  combat ing VRE infect ions .
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Toxoplasma gondi i  i s  an  obl igate  intrace l lu lar  paras i te  with  the  cat  as  i t s  def ini t ive  host .  I t
infects  most  warm-blooded animals ,  inc luding humans,  caus ing abort ions  in  pregnant
women and bir th  defects  such as  hydrocephalus .  The disease  has  acute  and chronic  forms.
In  the  acute  (v irulent)  form,  the  paras i te  causes  t i ssue  destruct ion,  whi le  in  the  chronic
form,  i t  evades  the  immune system by forming cysts ,  which pers is t  for  l i fe ,  pr imari ly  in  the
brain  and musc les .  No drugs  e l iminate  these  cysts ,  which can revert  to  the  v irulent  s tage .
Understanding molecular  mechanisms regulat ing  this  s tage  convers ion i s  crucia l  for
developing better  therapeut ics .
Transcr ipt ion factors ,  inc luding the  AP2 fami lyóf irs t  d iscovered in  p lants  and
protozoaóplay  key  roles  in  T.  gondi i  s tage  trans i t ions .  My research focuses  on TgAP2X-7,  a
hypothes ized  interactor  of  TgTKL1,  a  prote in  s tudied  in  our  lab .  To invest igate  TgAP2X-7,
we tagged i t  with  an HA epi tope  and performed immunof luorescence  assays  ( IFA) ,
revea l ing  i t  as  a  nuclear  prote in  with  peak express ion in  G1,  d isappear ing in  S/ear ly  M,  and
reappear ing in  la te  M phase .  Given i t s  essent ia l  ro le  in  paras i te  surviva l ,  we used the
auxin-inducib le  degron (AID)  system to  condit ional ly  degrade  TgAP2X-7 upon auxin
treatment .  Immunoblots  on extrace l lu lar  paras i tes  demonstrated  degradat ion within  2
hours .
P laque  assays  showed a  complete  loss  of  p laque  format ion upon TgAP2X-7 deplet ion.  Lyt ic
cyc le  assays  revea led  that  whi le  TgAP2X-7 had no role  in  egress ,  i t s  deplet ion led  to  s lower
repl icat ion and a  65% reduct ion in  paras i te  invas ion ef f ic iency .  Al though plaque  format ion
ceased ent ire ly ,  no s ingle  s tep  of  the  lyt ic  cyc le  was  complete ly  b locked.  IFAs us ing var ious
markers  conf irmed normal  paras i te  growth in  untreated  wel l s ,  whereas  auxin-treated
paras i tes  became non-viable  and misshapen by  day  four .  
RNA-seq analys is  revea led  377 downregulated  and 183 upregulated  genes  upon TgAP2X-7
deplet ion,  mainly  a f fect ing  invas ion,  metabol i sm,  s ignal ing,  and prote in  traf f icking.
CUT&TAG assays  ident i f ied  an 8-bp octamer  moti f  (C/TGCATGCA/G) in  both up-  and
downregulated  genes ,  suggest ing  TgAP2X-7 funct ions  as  an  act ivator  or  repressor
depending on i t s  co-factors .
Our  future  experiments  wi l l  focus  on understanding the  role  of  each AP2 domain of  the
TgAP2X-7 prote in  in  i t s  overa l l  funct ion,  ident i fy ing the  co-factors  or  interactors  of
TgAP2X-7,  and invest igat ing  i t s  contr ibut ion to  v irulence  and cyst  format ion,  both in  v i tro
and in  v ivo.
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Avian inf luenza  i s  an  endemic  v irus  in  poultry ,  with  mult ip le  migratory  bird  species  as
natura l  hosts .  The current  s tra in  (H5N1 c lade  2 .3 .4 .4b)  c irculat ing  in  North America  has
af fected  over  111 mi l l ion poultry  s ince  2022.  S ince  March 2024,  conf irmed detect ions  in
dairy  cat t le  have  led  to  over  900 herds  being infected .  Such a  rapid ly  spreading virus  ra ises
concerns  about  how this  v irus  could  spi l l  over  into  the  human populat ion.  Though the
publ ic  hea l th  r i sk  for  humans  with  this  current  s tra in  of  avian inf luenza  i s  low,  i t  i s  crucia l
to  develop a  methodology that  a l lows us  to  model  migratory  bird  f lyways  and human
mobi l i ty  together  to  d iscern spi l lover  r i sks .  This  developed methodology can be  used to
model  d isease  propagat ion through the  human populat ion,  should  the  v irus  become readi ly
suscept ib le  to  humans .

This  project  i s  dedicated  to  developing a  methodology that  a l lows the  over lay  of  migratory
bird  and human mobi l i ty  networks  with  poultry  and cat t le  farms as  the  br idge  between the
two networks .  This  developed methodology can be  chal lenged with  seasonal i ty ,  var ious
migratory  bird  networks ,  and other  potent ia l  r i sk  factors  to  d iscern the  spi l lover  r i sk  into
the  human populat ion.  Our  f indings  wi l l  he lp  determine the  count ies  where  spi l lover  i s
most  l ike ly  to  occur  and subsequent ly  a f fect  large  communit ies .
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Mayaro virus  (MAYV) i s  an  emerging a lphavirus  responsib le  for  a  febr i le  i l lness
character ized  by  arthra lg ia  and fat igue  that  can las t  years  a f ter  the  acute  phase  of  infect ion.
MAYV is  endemic  in  South America  where  i t  i s  t ransmitted  by  jungle-dwel l ing  vectors ,  but
i t  has  been detected  in  urban Aedes  aegypt i  populat ions  and has  caused smal l  outbreaks  in
urban areas .  Recent  introduct ions  of  MAYV to  Hait i  caused outbreaks  in  schoolchi ldren.
The genotypes  responsib le  were  new stra ins  of  genotype  D,  found throughout  South
America ,  and genotype  L,  large ly  restr ic ted  to  Brazi l .  Hai t i  i s  exper iencing rapid
deforestat ion and lacks  the  ecologica l  condit ions  that  would  favor  populat ions  of  jungle-
dwel l ing  vectors .  Given this ,  we sought  to  determine whether  MAYV is  becoming more
adapted to  transmiss ion by  urban mosquito  vectors  by  comparing transmiss ion of  the
Hait ian s tra ins  to  a  his tor ica l  s tra in  i so lated  from Trinidad and Tobago.  Using reverse
genet ics ,  we constructed  infect ious  cDNA c lones  of  genotype  D and L s tra ins  of  MAYV
isolated  in  Hait i  and generated  virus  s tocks  from these  c lones .  We wi l l  expose  Aedes
aegypt i  and Anopheles  a lb imanus ,  two urban vectors  of  MAYV found in  both Hait i  and the
U.S . ,  to  the  two genotypes  of  MAYV. Transmiss ion rates ,  sa l iva  t i ters ,  ora l  infect ious
doses ,  and length of  transmiss ion windows wi l l  be  measured to  determine whether  the
Hait ian s tra ins  have  an advantage  in  transmiss ion compared to  the  his tor ica l  s tra in .  Future
experiments  wi l l  examine MAYV transmiss ion in  addi t ional  mosquito  species  found in
Hait i  and determine the  v ira l  genet ic  dr ivers  of  transmiss ion.
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Modern agr icul ture  depends  on concentrated  animal  feeding operat ions  (CAFOs) ,  but  these
s i tes  present  many One Heal th  r i sks  and chal lenges .  For  example ,  heavy ra infa l l  or  other
extreme weather  events  can mobi l ize  pathogens  (e .g . ,  v ia  sewage lagoon overf low),
increas ing r i sks  of  d isease  to  downstream communit ies .  Such events  may be  increas ing with
frequency  under  c l imate  change.  Exposures  are  hard  to  model  and forecast  because  of
sparse  observat ions  of  extreme events  and complex  interact ions  between management
decis ions  (e .g . ,  f requency  of  lagoon drainage) ,  natura l  processes  governing fate  and
transport  (e .g . ,  prec ipi tat ion intensi ty  and durat ion,  landscape  features) ,  and socia l
processes  governing ul t imate  exposure  (e .g . ,  evacuat ion during a  s torm).  We develop a
model  for  Dupl in  County ,  NC,  home to  one of  the  densest  concentrat ions  of  CAFOs in  the
United  States .  We character ize  how human pathogen exposures  may be  a f fected  by
changing hydrometeorologica l  condit ions  and a l ternat ive  management  regimes .

We use  the  Soi l  and Water  Assessment  Tool  (SWAT) and the  Hydrologic  Engineer ing
Center ' s  River  Analys is  System (HEC-RAS) .  Streamflow and f looding resul ts  for  a  var iety
of  c l imate  and management  scenarios  are  over la id  onto  a  land use  map to  understand
impl icat ions  for  human exposure  r i sks .  The model  developed i l lustrates  the  complexi ty  of
model ing  One Heal th  r i sks  and provides  a  s tart ing  point  for  screening pr ior i t ies  for
intervent ion and survei l lance .
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Herpes  s implex  viruses  (HSV) establ i sh  l i fe long la tent  infect ion from which the  v irus  can
periodica l ly  react ivate  to  cause  recurrent  painful  sk in  les ions ,  as  wel l  as  more  ser ious
neurologica l  d isorders  and disseminated  disease  in  newborns .  HSV-2 i s  the  pr imary  cause
of  genita l  herpes .  HSV-1,  typica l ly  associated  with  ora l  les ions ,  can a l so  cause  genita l
infect ion but  has  a  much lower  r i sk  of  recurrences .  No l icensed vacc ines  exis t  for  HSV-1 or
HSV-2,  for  e i ther  prophylact ic  or  therapeut ic  use ,  and treatment  re l ies  on ant iv ira l
medicat ions  that  are  only  part ia l ly  e f fect ive .  We report  the  resul ts  of  a  prec l inica l  e f f icacy
study of  a  l ive  at tenuated  vacc ine  candidate  der ived from a  recombinant  HSV-1 virus .
Guinea  pigs  were  intradermal ly  administered  two doses  of  RVx1001,  in  two di f ferent
formulat ions  (n=11 each) ,  3  weeks  apart .  Monitor ing of  c l inica l  s igns ,  weight  and body
temperature  indicated  no safety  concerns  in  response  to  e i ther  formulat ion of  RVx1001.
Fol lowing chal lenge  with  HSV-2 (MS) ,  eva luat ion of  c l inica l  manifestat ions  for  14  days
post  inoculat ion (dpi)  demonstrated  the  e f f icacy  of  both formulat ions  of  RVx1001 against
acute  d isease .  Recurrent  genita l  les ions  and vira l  load  in  vaginal  swabs  were  quant i f ied
beginning 15  dpi  to  assess  protect ion against  symptomatic  recurrences  and asymptomatic
vira l  shedding;  both parameters  were  reduced in  vacc inated  animals .  Neutra l izat ion assays
with  sera  col lected  pre  and post  vacc inat ion,  as  wel l  as  post  chal lenge  with  HSV-2,  showed
high ant i-HSV t i ters  in  vacc inated  animals .  F inal ly ,  v ira l  load  was  quant i f ied  in
lumbosacra l  dorsa l  root  gangl ia  to  assess  the  vacc ineís  impact  on the  abi l i ty  of  HSV-2 to
establ i sh  la tent  infect ion.  The di f ferences  in  e f f icac ies  between two formulat ions  are
discussed.  The development  of  a  sa fe  and ef fect ive  vacc ine  that  provides  protect ion against
HSV genita l  d isease  would  have  broad publ ic  hea l th  impacts ,  with  the  potent ia l  to  a l leviate
painful  and s t igmat iz ing symptoms in  up to  50  mi l l ion people  in  the  US and a  ha l f  b i l l ion
worldwide .
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Invas ive  fungal  infect ions  caused by  Aspergi l lus  and Mucor  species  pose  s igni f icant
chal lenges  due  to  high morta l i ty  rates  among immunocompromised pat ients .  Current
treatment  opt ions ,  such as  azoles ,  are  increas ingly  l imited  by  r i s ing  res i s tance  rates ,  whi le
polyenes  l ike  amphoter ic in  B are  associated  with  s igni f icant  toxic i t ies .  Therefore ,
ident i fy ing drugs  that  can act  as  potent  ant i fungals  both a lone and in  combinat ion with
standard therapies  i s  cr i t ica l  to  improving pat ient  outcomes .  Nitroxol ine ,  a  broad-spectrum
antibiot ic  used  for  over  50  years  to  treat  ur inary  tract  infect ions ,  was  ident i f ied  through
screening the  Antimicrobia l  Library  as  a  promis ing ant i fungal  candidate .  In  combinat ion
with  voriconazole ,  n i troxol ine  demonstrated  synergis t ic  act iv i ty  against  Aspergi l lus
species ,  s igni f icant ly  enhancing ant i fungal  e f f icacy .  Time-ki l l  assays  revea led  that  these
combinat ions  markedly  inhibi ted  A.  fumigatus  growth over  48  hours .  Addit ional ly ,
ni troxol ine  exhibi ted  potent  s tandalone act iv i ty  against  Mucor  species ,  h ighl ight ing i t s
potent ia l  as  an  ef fect ive  treatment  for  mucormycosisóa  part icular ly  le tha l  infect ion.  These
f indings  suggest  that  repurposing ni troxol ine  could  of fer  a  novel  approach to  managing
invas ive  fungal  infect ions ,  warrant ing further  mechanist ic  and in  v ivo invest igat ions .
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Clostr id ioides  d i f f ic i le  (C.  d i f f ic i le )  i s  the  leading hospi ta l-associated  diarrhea  and has
remained a  consis tent  threat  for  o lder  pat ients  and those  with  comorbidi t ies  or
vulnerabi l i t ies .  C.  d i f f ic i le  infect ions  (CDI)  have  high rates  of  treatment  fa i lure  and
recurrence  leading to  esca lat ing  treatment  costs  and decreased  rates  of  surviva l .  I t  i s
imperat ive  to  d iscover  an ant ibiot ic  that  i s  both ef f ic ient  in  c lear ing C.  d i f f ic i le ,  and cost .  ?
-mangost in  i s  a  natura l  compound i so lated  from edible  mangosteen frui t  per icarp  that  has
previous ly  known ant imicrobia l  act iv i ty  but  i s  of ten over looked due  to  i t s  poor
pharmacokinet ics .  For  CDI,  an  infect ion which takes  p lace  pr imari ly  in  the  colon,  this  i s
idea l  as  poor  absorpt ion and metabol izat ion i s  necessary  for  a  drug to  reach the  s i te  of
infect ion in  high concentrat ions .  To assess  i t s  e f f icacy  against  C.  d i f f ic i le ,  we found that  i t
possesses  rapid  bacter ic ida l  act iv i ty  complete ly  c lear ing C.  d i f f ic i le  in  v i tro  within  2  hours
at  a  concentrat ion s imi lar  to  drug choice  for  CDI vancomycin.  This  i s  most  l ike ly  due  to  i t s
act iv i ty  against  the  bacter ia l  membrane of  C.  d i f f ic i le  which we conf irmed through assays
assess ing  the  leakage  of  DNA and ATP post-exposure  to  the  compound.  ?-mangost in  a l so
possesses  other  benef ic ia l  character is t ics  for  CDI treatment  such as  l i t t le  to  no cytotoxic i ty
and s tabi l i ty  in  high inoculum,  pH,  and intest ina l  f lu ids .  These  f indings  demonstrate  a
potent  potent ia l  drug scaf fo ld  or  s tandalone ant ibiot ic  with  pharmacokinet ic  character is t ics
that  are  rare ly  idea l ly  found for  CDI.
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Osteoarthr i t i s  and degenerat ive  jo int  d isease  are  common disorders  in  horses ,  especia l ly
sport  horses ,  and can lead  to  s igni f icant  pain  and decreased  performance .  Treatment  of
osteoarthr i t i s  in  equine  medic ine  has  progressed  over  the  years ,  and the  a im to  ident i fy  and
ut i l ize  d isease  modify ing agents  versus  tradi t ional  symptom modify ing agents ,  such as
s teroids ,  has  been a  dr iv ing force  in  a l ter ing  equine  pract ice .  Equine  c l inic ians  are  now
uti l iz ing  orthobiologics ,  v iscosupplementat ion,  and polyacry lamide  ge ls  that  have  the
potent ia l  to  enhance  jo int  hea l th  and s low or  a l ter  progress ion of  d isease .  Al though
understanding of  the  pathophysio logy  of  osteoarthr i t i s  has  evolved,  and a ids  in  guiding
targeted  therapy,  the  use  of  novel  b iomedica l  devices  such as  polyacry lamide  ge ls  has
outpaced sc ient i f ic  s tudy.  

Increased  use  of  b iomedica l  devices  has  been part ia l ly  guided by  observat ion of  pos i t ive
outcomes  on a  c l inic ian-to-c l inic ian bas is ;  however ,  actua l  data  col lect ion has  been scant .
Due to  the  pauci ty  of  so l id  sc ient i f ic  evidence ,  many c l inic ians  shy  away from the  use  of
polyacry lamide  ge ls  and other  v iscosupplementat ion products .  One main concern i s  that
based on demonstrated  propert ies  of  polyacry lamide  mater ia l  fo l lowing intra-art icular
in ject ion;  i .e .  that  Noltrex  4% Polyacry lamide  ge l  mainly  coats  the  art icular  surface  and
Arthramid 2 .5% Polyacry lamide  integrates  into  the  synovium and jo int  capsule ,  there  i s
potent ia l  for  pers is tent  jo int  infect ion and sept ic  arthr i t i s  fo l lowing intra-art icular
in ject ion.  

The genera l  sa fety  and funct ion of  polyacry lamide  ge l  products  have  been s tudied,  mainly
in  vi tro ,  or  in  hea l thy  jo ints ,  a l though there  i s  some publ i shed data  on use  in  d iseased
joints .  Overa l l  l i t t le  adverse  react ion has  been reported  fo l lowing in ject ion.   However ,
there  has  been very  l i t t le  data  publ i shed in  regard  to  the  potent ia l  for  jo int  infect ion and
biof i lm format ion associated  with  the  devices .  Al though jo int  infect ion i s  rare  fo l lowing
joint  in ject ions  in  genera l  ( i f  proper  s ter i le  technique i s  used) ,  the  potent ia l  of  an  implant
associated  infect ion with  a  device  that  i s  integrated  into  the  jo int  and cannot  be  removed i s
of  great  concern.  The a im of  this  s tudy i s  to  f i l l  a  major  gap in  knowledge  by  s tudying the
abi l i ty  of  bacter ia  to  form biof i lms  and even potent ia l ly  penetrate  and grow within
polyacry lamide  ge ls  and other
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Background:  Cyst ic  f ibros is  (CF)  i s  a  genet ic  d isease  which resul ts  in  chronic  pulmonary
infect ions  due  to  abnormal  mucus  b io logy,  and subsequent  decreased  mucosa l
expectorat ion.  Chronic  Pseudomonas  aeruginosa  infect ions  are  associated  with  the
emergence  of  evolved var iants  that  coexis t  with  the  parenta l  s tra in .  I so lat ion of  P .
aeruginosa  mucoid  var iants  f rom CF c l inica l  samples  i s  associated  with  increased  treatment
compl icat ions  and worsened lung funct ion.  We hypothes ize  that  cooperat ive  mechanisms
between nonmucoid  and mucoid  subpopulat ions  that  a l ter  key  phys ica l  b iof i lm propert ies
contr ibute  to  pers is tent  CF infect ions  and pulmonary  exacerbat ion.  

Methods :  To assess  cooperat ion between mucoid  and nonmucoid  P .  aeruginosa  during
biof i lm format ion,  mixed biof i lms  were  grown with  a  s tart ing  inoculum of  1 ,  10 ,  50  and
90% mucoid  ce l l s ,  and compared to  s ingle  b iof i lms.  Biophysica l  cooperat ion of  b iof i lms  was
determined by  rheologica l  tes t ing .  Creep-recovery ,  and dynamic  osc i l la tory  analyses  were
performed to  measure  b iof i lm viscoelast ic  behavior .  To determine spat ia l  interact ions ,
biof i lms  were  grown in  f low ce l l s  and imaged by  confoca l  laser  scanning microscopy
(CLSM).  Images  were  analyzed by  COMSTAT and Biof i lmQ to  quant i fy  changes  in  b iof i lm
biomass ,  and subpopulat ion loca l izat ion.  Carbazole  assay  was  used  to  determine a lg inate
concentrat ions  of  lawn grown biof i lms.  Agar  hydrogel  mimics  were  used to  determine
penetrat ion of  f luorescent ly  tagged LL-37 by  CLSM. 

Resul ts :  Mater ia l  s trength s igni f icant ly  increased  for  mixed biof i lms  with  50% mucoid  ce l l s ,
compared to  s ingle  b iof i lm controls .  Creep-recovery  revea led  that  mixed biof i lms  had
s igni f icant ly  increased  viscoelast ic i ty  and osc i l la tory  frequency  sweep analys is  showed that
50% mucoid  ce l l s  are  more  res i s tant  to  cough c learance  than s ingle  mucoid  biof i lms.
Carbazole  assay  determined that  a lg inate  i s  s igni f icant ly  reduced when s tra ins  are  grown
together .  CLSM of  mixed biof i lms  grown in  f low ce l l s  revea led  that  mucoid  ce l l s  loca l ized
speci f ica l ly  to  the  substratum of  the  b iof i lm,  with  the  nonmucoid  ce l l s  forming
microcolonies  on top.  Nonmucoid  and mixed populat ion hydrogel  mimics  showed reduced
ant imicrobia l  pept ide  penetrat ion.  

Conclus ion:  Resul ts  indicate  that  mucoid  and nonmucoid  P .  aeruginosa  d isp lay  unique  jo int
biof i lm development ,  forming biof i lms  that  have  a l tered  biomass ,  archi tecture ,  and
mechanica l  propert ies ,  which may lead  to  a  more  adapted,  reca lc i trant  infect ion in  the  CF
lung.
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Cryptococcos is  i s  a  g lobal  hea l th  threat  that  pr imari ly  a f fects  individuals  with  a  weakened
immune system.  This  opportunist ic  infect ion i s  predominant ly  caused by  inhal ing  fungal
ce l l s  f rom Cryptococcus  neoformans  and to  a  lesser  extent ,  f rom C.  gat t i i .   The r i s ing  use
of  immunosuppress ive  agents  has  ra ised  concerns  about  the  r i sk  of  this  infect ion,  even
among immunocompetent  individuals .  Addit ional ly ,  the  l imited  access ib i l i ty  to  e f fect ive
treatments ,  emerging res i s tance ,  and treatment-re lated  toxic i t ies  under l ine  the  press ing
need for  more  ef fect ive  therapeut ic  opt ions .  In  this  s tudy,  we conducted  a  whole-ce l l
screening of  ~  3700 c l inica l  molecules  against  the  C.  neoformans  H99 s tra in .  The ant i-
mycobacter ia l  agent ,  SQ109 was  ident i f ied  among the  most  potent  hi ts ,  with  a  broad
ant i fungal  act iv i ty ,  be ing more  potent  against  Cryptococcus  with  MIC90 of  4  ?g/mL.  In  the
t ime-ki l l  assay ,  SQ109 exhibi ted  fungic ida l  act iv i ty  on the  prol i ferated  cryptococca l  ce l l s  in
a  concentrat ion-dependent  manner .  In  contrast  to  f luconazole  (FLC)  and f lucytos ine  (5-
FC) ,  Cryptococcus  showed a  negl ig ib le  tendency  to  overwhelm the  le tha l i ty  of  SQ109
during frequent  passaging.  Delving into  i t s  mechanism of  act ion,  the  transcr iptomic
analys is  h ighl ighted  the  impact  of  SQ109 on the  ergosterol  b iosynthes is  pathway.
Furthermore,  SQ109 exhibi ted  substant ia l  in  v ivo ef f icacy  in  the  murine  model  of  a
cryptococca l  infect ion.  Treat ing  with  a  dose  of  25  mg/kg for  10  consecut ive  days  resul ted
in  a  50% surviva l  rate  among the  infected  mice .  Our  f indings  highl ight  the  therapeut ic
potent ia l  of  SQ109 in  combat ing cryptococca l  infect ions  as  a  s tandalone treatment .
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The Centers  for  Disease  Control  and Prevent ion (CDC) has  c lass i f ied  Neisser ia
gonorrhoeae  as  an  urgent  publ ic  hea l th  threat  due  to  the  increas ing incidence  of  infect ions
and the  rapid  development  of  res i s tance .  N.  gonorrhoeae  has  progress ive ly  developed
res is tance  against  a l l  FDA-approved therapeut ics .  Ceftr iaxone i s  current ly  the  only
recommended treatment  for  gonococca l  infect ions .  Yet ,  i so lates  that  exhibi t  h igh- level
res i s tance  to  cef tr iaxone have  been reported  worldwide .  Without  new treatments ,
untreatable  gonorrhea  could  soon become a  rea l i ty .  The present  s tudy ut i l ized  a  drug
repurposing approach to  ident i fy  the  pept ide  mimetic ,  br i lac id in ,  as  an  ef fect ive  ant i-
gonococca l  agent .  Br i lac id in  i s  current ly  in  Phase  2  c l inica l  t r ia l s  for  the  treatment  of  sk in
infect ions  and COVID-19.  Br i lac id in  disp layed a  potent  ant i-N.  gonorrhoeae  act iv i ty
inhibi t ing  a  panel  of  mult idrug-res is tant  c l inica l  i so lates  a t  concentrat ions  ranging from 1
to  4  ?g/mL.  The pept ide  exhibi ted  a  fas t  bacter ic ida l  act iv i ty  against  N.  gonorrhoeae ,
complete ly  eradicat ing  the  high bacter ia l  burden within  two hours .  Moreover ,  br i lac id in
was  superior  to  the  drug of  choice ,  cef tr iaxone,  in  complete ly  e l iminat ing the  intrace l lu lar
N.  gonorrhoeae  harbored ins ide  endocervica l  ce l l s .  Addit ional ly ,  br i lac id in  showed high
tolerabi l i ty  to  mammal ian ce l l s  and did  not  show hemolyt ic  act iv i ty  to  human red  b lood
cel l s  up to  128 ?g/mL.  Altogether ,  the  resul ts  c lear ly  demonstrate  that  br i lac id in  i s  a  h ighly
promis ing ant i-gonococca l  agent  that  warrants  further  in-depth invest igat ion.
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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 .  RVFV represents  an
important  pathogen due  to  a  lack  of  preventat ive  measures  and treatments ,  combined with
i ts  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  mass  spectrometry
(MS)  analys is  ident i f ied  5  phosphorylated  amino ac ids  within  the  L  prote in ,  4  ser ine  (S)
and 1  threonine  res idues .  Further  MS data  focused on L prote in-prote in  interact ions  and
showed that  case in  kinase  1-a lpha  (CK1?)  i s  a  potent ia l  host  enzyme involved in  the
regulat ion of  L  prote in  phosphorylat ion.  We hypothes ize  that  RVFV makes  use  of  this  host
enzyme in  order  to  regulate  i t s  own repl icat ion and transcr ipt ion cyc les  through the
modif icat ion of  the  L  prote inís  phosphorylat ion s tates .  To test  this  hypothes is ,  we ut i l ized
two experimenta l  drugs ,  D4476,  a  pan CK1 inhibi tor ,  and BTX-A51,  a  CK1?  speci f ic
inhibi tor .  Treatment  was  performed in  Vero ce l l s  and human smal l  a irway epi thel ia l  ce l l s
(HSAECs)  which were  infected  with  RVFV at  a  mult ip l ic i ty  of  infect ion (MOI)  of  0 .1  or  1 .
Supernatants  were  col lected  at  24  hours  post  infect ion and infect ious  t i ters  measured via
plaque assay .  Treatment  with  BTX-A51 in  HSAEC ce l l s  resul ted  in  one- log  reduct ion of
infect ious  v irus  t i ters  a t  both MOIs ,  whi le  the  same treatment  in  Veros  resul ted  in  over  a
log  and a  ha l f  reduct ion,  a l so  at  both MOIs ,  when compared to  DMSO control  samples .
D4476 treatment  resul ted  in  a  two-log  reduct ion in  HSAEC ce l l s  infected  at  MOI 0 .1 .  In
addit ion,  treatment  with  D4476 inhibi ted  L  prote in  phosphorylat ion.  These  resul ts
demonstrate  the  importance  of  CK1 for  L  prote in  phosphorylat ion and RVFV repl icat ion,
highl ight ing CK1?  inhibi t ion as  a  potent ia l  ant iv ira l  t reatment .  Future  s tudies  wi l l
determine mechanist ica l ly  how CK1? i s  ut i l ized  to  fac i l i ta te  RVFV infect ion,  in  addi t ion to
i ts  involvement  in  L  prote in  phosphorylat ion.  We wi l l  tes t  the  potent ia l  of  BTX-A51 as  an
ant ivira l  t reatment  in  a  BALB/c  mouse  model .  Overa l l ,  th is  information can be  used to
better  understand key  aspects  of  the  v ira l  cyc le  and for  the  rat ionale  des ign of  host  d irected
therapeut ics  for  the  treatment  of  RVFV infect ion.
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Glioblastoma (GBM) is  the  most  common form of  highly  aggress ive  bra in  cancer ,  and,
whi le  other  forms of  cancer  have  seen s igni f icant  increases  in  pat ient  l i fe  expectancy  in
recent  decades ,  GBM cont inues  to  be  a  terminal  d iagnosis .  Oncolyt ic  v ira l  therapy,  the  use
of  v iruses  to  k i l l  cancer  ce l l s ,  shows promise  as  a  cancer  treatment  and may f ina l ly  improve
GBM treatment  outcomes .  Semliki  Forest  v irus  (SFV) A774 i s  avirulent ,  but  i s  ab le  to  cross
the  b lood bra in  barr ier  in  mice  and has  shown promise  at  t reat ing  GBM in prec l inica l
models .  However ,  whi le  the  v irus  readi ly  k i l l s  GBM cel l s  in  v i tro ,  i t  has  fa i led  to  show such
promise  in  immunocompetent  in  v ivo models .  To improve SFVís  abi l i ty  to  target  GBM
cel l s ,  we sought  to  develop a  s tra in  of  SFV that  i s  more  cytotoxic  to  GBM cel l s  and less
cytotoxic  in  hea l thy  bra in  ce l l s .  To that  end,  we ser ia l ly  passaged SFV A774 in  GL-261
murine  g l ioma ce l l s  for  10  passages ,  tes ted  them for  cytotoxic i ty  against  the  parent  s tra in
of  SFV,  and sequenced the  most  cytotoxic  v irus  populat ions ,  with  the  goal  of  ident i fy ing
mutat ions  that  increase  the  oncolyt ic  e f f icacy  of  SFV.  We found a  promis ing mutat ion in
the  E1 fus ion prote in ,  D327G.  This  mutat ion shows s igni f icant  increases  in  GL-261
cytotoxic i ty ,  with  no greater  degree  of  cytotoxic i ty  in  a  non-cancer  mouse  microgl ia  ce l l
l ine .  We plan to  further  explore  this  mutat ion with  fus ion assays  and test  the  safety  of  this
mutant  in  normal  human astrocytes .  Further ,  we wi l l  infect  immunocompetent  mice  with
the  mutant  to  determine i t s  sa fety  in  v ivo.  Final ly ,  we wi l l  tes t  this  v irus  in  GBM mouse
models  to  determine i t s  oncolyt ic  act iv i ty .
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Breast  cancer  i s  among the  most  commonly  diagnosed cancers  in  women worldwide,  with
over  2 .3  mi l l ion new cases  annual ly .  Despi te  therapeut ic  advancements ,  current  treatments
are  l imited  by  incomplete  tumor control ,  adverse  e f fects ,  and var iable  immune responses ,
part icular ly  in  aggress ive  subtypes .  Convent ional  tumor ablat ion techniques ,  l ike
radiofrequency  and microwave ablat ion,  re ly  on thermal  energy,  which can damage
surrounding t i ssue  and restr ic t  immune act ivat ion.  Histotr ipsy ,  a  novel ,  non-thermal
ul trasound-based ablat ion method,  mechanica l ly  d isrupts  tumors  v ia  cavi tat ion,  preserving
cr i t ica l  s tructures  whi le  enabl ing  prec ise  ablat ion.  Real- t ime image guidance  enhances
treatment  prec is ion,  ensuring ef fect ive  tumor destruct ion whi le  minimizing unintended
t issue  damage and procedura l  r i sks .
Beyond mechanica l  prec is ion,  h is totr ipsy  has  the  potent ia l  to  enhance  systemic  ant i- tumor
immunity  by  promoting ant igen re lease  and immune ce l l  recrui tment .  Tumor disrupt ion
through cavi tat ion induces  the  re lease  of  damage-associated  molecular  pat terns  (DAMPs)
and other  ant i- tumor mediators ,  s t imulat ing  ant igen-present ing ce l l s  and tr igger ing
downstream immune act ivat ion.  Ear ly  s tudies  suggest  h is totr ipsy  reshapes  the  tumor
microenvironment ,  shi f t ing  i t  f rom an immunosuppress ive  ( ìcoldî )  s tate  to  an
immunologica l ly  act ive  ( ìhot î )  one .  These  loca l ized  immune ef fects  may a l so  dr ive  a
systemic  immune response ,  leading to  an abscopal  e f fect  in  which dis tant  metastat ic  s i tes
regress  a longside  the  pr imary  tumor.  However ,  the  extent  and durabi l i ty  of  these  immune
responses  remain unclear .
This  research a ims to  opt imize  his totr ipsy  parameters  for  tumor ablat ion and assess  i t s
immunomodulatory  e f fects  in  murine  4T1 breast  cancer  models .  By  character iz ing  immune
cel l  inf i l t rat ion,  DAMP and ant i- tumor mediator  re lease ,  and systemic  immune act ivat ion,
this  work wi l l  further  e luc idate  his totr ipsyís  ro le  in  reshaping the  tumor
microenvironment  and promoting long-term ant i- tumor immunity .  F indings  wi l l  provide
cr i t ica l  mechanist ic  ins ights  into  his totr ipsyís  potent ia l  as  a  dual- funct ion therapy.  By
integrat ing  non-invas ive  tumor ablat ion with  immune act ivat ion,  h is totr ipsy  could
revolut ionize  breast  cancer  treatment ,  part icular ly  for  pat ients  with  advanced disease ,
l imited  surgica l  opt ions ,  or  high recurrence  r i sk .  Understanding i t s  immunologica l  impact
wi l l  inform c l inica l  t rans lat ion and combinat ion therapies ,  pos i t ioning his totr ipsy  as  a
transformative  approach in  oncology.
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Herpes  s implex  virus  1  (HSV1)  establ i shes  l i fe long la tency  in  sympathet ic  and sensory
neurons  and can cause  painful  ora l  and genita l  les ions  upon react ivat ion.  The World  Heal th
Organizat ion est imates  approximate ly  67% of  individuals  g lobal ly  have  HSV1 and many
unknowingly  transmit  the  v irus  due  to  asymptomatic  shedding.  Stress  i s  one  of  the
commonly  known st imul i  that  can induce  HSV1 react ivat ion from latency .  The s tress
hormone epinephrine  mediates  the  ì f ight  or  f l ight î  response  by  binding to  adrenergic
receptors  (AR)  found on numerous  ce l l  types  throughout  the  body,  inc luding sympathet ic
and sensory  neurons .  We previous ly  showed in  v i tro  that  epinephrine  causes  react ivat ion
of  HSV1 in  sympathet ic  neurons ,  but  not  sensory  neurons ,  and react ivat ion requires  the
act ivat ion of  mult ip le  adrenergic  receptors ,  spec i f ica l ly  ?2- ,  ?1- ,  and ?2-ARs.  We
hypothes ized  that  b locking these  ARs pharmaceut ica l ly  would  decrease  the  frequency  of
c l inica l  recurrences  of  HSV1 in  v ivo.  Fol lowing intravaginal  infect ion,  Hart ley  guinea  pigs
were  e i ther  untreated  or  treated  with  at ipamezole  (?2-AR antagonist ) ,  propranolol  (non-
se lect ive  ?-AR antagonist ) ,  or  a  combinat ion of  a t ipamezole/propranolol .  Treatment  with
at ipamezole  a lone  reduced recurrences  by  29 .26% (p=0.148) ,  but  recurrences  were  further
and s igni f icant ly  reduced by  treatment  with  propranolol  a lone  (43 .55% decrease ,  p=0.035)
or  both at ipamezole  and propranolol  (39 .12% decrease ,  p=0.047) .  Blocking adrenergic
receptors ,  part icular ly  beta  b lockers ,  may be  useful  for  reducing the  frequency  of  HSV1
recurrences .  
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Zika  virus  (ZIKV;  Flavivir idae ,  F lavivirus)  i s  a  mosquito-transmitted  virus  that  normal ly  causes
f lu- l ike  symptoms but  can cause  microcephaly  in  newborns  exposed in  utero.  In  the  recent  2015
pandemic  in  the  Americas ,  sexual  t ransmiss ion of  ZIKV was  reported  and was  es t imated to  cause  3-
23% of  ZIKV cases .  Act ive  repl icat ion of  ZIKV occurs  in  the  epididymis  which contr ibutes  to  v ira l
shedding in  semen.  The most  c lose ly  re lated  virus  to  ZIKV,  Spondweni  v irus  (SPOV),  d isp lays  poor
shedding in  semen;  however ,  i t  i s  s t i l l  ab le  to  d isseminate  to  the  epididymis .  Current ly ,  i t  i s
unknown what  v ira l  genes  of  ZIKV contr ibute  to  sexual  t ransmiss ion of  the  v irus  and which
epididymal  ce l l  types  contr ibute  to  v ira l  shedding during acute  infect ion.  Here ,  we present  a  tool  to
invest igate  the  mechanism of  ZIKV shedding in  semen.  Firs t ,  we generated  a  SPOV infect ious
c lone.  Then,  us ing bacter ia- free  c loning techniques ,  we generated  chimeric  v iruses  in  which prM/E
structura l  genes  were  swapped between ZIKV and SPOV.  Future  s tudies  with  these  chimeras  wi l l
determine whether  these  genes  dr ive  v ira l  shedding in  semen and ident i fy  epididymal  ce l l  types  that
help  fac i l i ta te  acute  v ira l  shedding us ing an in  v ivo mouse  model .  These  s tudies  wi l l  be  crucia l  in
ident i fy ing factors  that  d ictate  v ira l  shedding in  semen and wi l l  increase  our  understanding of  how
viruses  are  sexual ly  transmitted .
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Vira l  infect ions ,  inc luding those  caused by  neuroinvas ive  pathogens  such as  Venezuelan
equine  encephal i t i s  v irus  (VEEV),  may lead  to  pers is tent  neurologica l  symptoms that  can
mimic  or  potent ia l ly  tr igger  the  onset  of  neurodegenerat ive  d isorders .  Despi te  i t s
s igni f icant  publ ic  hea l th  impl icat ions ,  inc luding i t s  potent ia l  as  a  b io logica l  weapon,  VEEV
remains  understudied .  To this  end,  we character ized  the  pathology,  behavior ,  and
transcr iptomic  changes  caused by  VEEV infect ion in  C57BL/6 mice .  Mice  were  intranasa l ly
infected  with  a  sublethal  dose  of  VEEV TC-83 (~80% surviva l ) ,  weighed,  and monitored for
c l inica l  scores  for  106 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  30 ,  60 ,  and 90  DPI  mice  appear  to  have  hyperexci tabi l i ty ,  anxiety- l ike
behavior ,  and memory changes  at  60  and 90  DPI  with  some s igns  of  neurologica l  d isease
emerging at  30  DPI .  At  both acute  (Day 7) ,  and chronic  (Day 106)  days  post- infect ion
(DPI) ,  mice  had reduced hi lar  interneurons  (NeuN),  reduced inhibi tory  (Reln)  neurons ,  and
prolonged act ivat ion of  microgl ia  ( Iba1)  and astrocytes  (GFAP)  in  the  hippocampus.
Transcr iptomic  analys is  h ighl ighted  pers is tent  a l terat ion in  s ignal ing  pathways  inc luding
immune response ,  synaptogenes is ,  and g lutaminergic  s ignal ing,  which appear  to  be
corre lated  with  pers is t ing  neura l  act ivat ion.  Final ly ,  we ut i l ize  a  combinat ion of
transcr iptomic ,  proteomic ,  and drug discovery  resources  to  ident i fy  potent ia l
neuroprotect ive  drug targets .  P i f i thr in-?  (PFT-?) ,  an  inhibi tor  autophagy and apoptos is
which targets  heat  shock prote in  70  (HSP70)  interact ions  with  many prote ins  cr i t ica l  for
vira l  pathogenes is ,  inc luding p53 and Bcl-2 ,  was  se lected  because  of  neuroprotect ive
act iv i ty  in  other  models  of  neurologica l  in jury .  Treatment  with  PFT-?  resul ted  in  a
s igni f icant  reduct ion in  v ira l  repl icat ion,  v ira l  caps id  prote in  express ion,  and autophagy
markers  such as  LC3 and p62.  These  resul ts  emphasize  the  therapeut ic  potent ia l  of
target ing  autophagy pathways ,  part icular ly  in  pr imary  ce l l  cu l ture  and in  v ivo.  By  br idging
the  f ie lds  of  ce l l  b io logy,  v irology,  and neuropathology,  this  research of fers  innovat ive
strategies  to  understand and combat  a lphavirus- induced neuronal  damage and va luable
framework for  developing neuroprotect ive  intervent ions ,  with  broader  impl icat ions  for
understanding vira l  impacts  on ce l lu lar  funct ion and neurodegenerat ion.
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Venezuelan equine  encephal i t i s  v irus  (VEEV),  a  mosquito-borne,  s ingle-stranded RNA
virus  infects  both equines  and humans,  with  neurologica l  compl icat ions  occurr ing in  ~14%
of  human cases .  VEEV is  a l so  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  for  VEEV
infect ion.  The VEEV caps id  prote in  i s  a  key  v irulence  factor ,  b inding s imultaneous ly  to  the
host  nuclear  import  receptors  ( import in  ?/?1)  and the  nuclear  export  receptor  (CRM1) to
form a  tetrameric  complex .  This  complex  accumulates  a t  the  nuclear  pore ,  d isrupt ing
nucleocytoplasmic  traf f icking,  suppress ing host  transcr ipt ion and ant iv ira l  responses ,  and
ult imate ly  inducing ce l l  death .  Notably ,  the  VEEV Cm mutant ,  which lacks  a  funct ional
nuclear  loca l izat ion sequence  (NLS)  in  the  caps id  and i s  unable  to  b lock nucleocytoplasmic
traf f icking,  fa i l s  to  suppress  ce l lu lar  transcr ipt ion and ant iv ira l  responses ,  marked by
strong Type I  interferon response  in  infected  ce l l s .  However ,  the  g lobal  gene  express ion
and pathway changes  induced by  VEEV Cm remain uncharacter ized .  To address  this ,  bulk
RNA sequencing was  performed to  analyze  transcr iptomic  changes  in  human microgl ia l
HMC3 ce l l s  infected  with  VEEV or  VEEV Cm at  3 ,  9 ,  and 18-hours  post- infect ion,
capturing ear ly ,  mid,  and la te  transcr ipt ional  responses .  RNA sequencing was  conducted
using the  NovaSeq p lat form,  fo l lowed by  Ingenuity  Pathway Analys is .  Comparat ive  analyses
between the  VEEV group re lat ive  to  the  VEEV Cm group revea led  t ime-dependent
transcr ipt ional  a l terat ions .  At  3  hpi ,  pathways  re lated  to  ce l lu lar  development ,
di f ferent iat ion,  and immune response  were  amongst  the  top canonica l  pathways .  By  9  hpi ,
pathways  associated  with  ce l l  cyc le  regulat ion,  immune response ,  apoptos is ,  oxidat ive
stress ,  and prote in  trans lat ion were  s igni f icant ly  a l tered.  At  18  hpi ,  the  top pathways  were
l inked to  ant iv ira l  responses  and ce l l  death .  Among key  upstream regulators ,  NUPR1,  a
s tress-response  transcr ipt ion factor  involved in  ER stress ,  oxidat ive  s tress ,  apoptos is ,
autophagy,  and ce l l  cyc le ,  was  predicted  to  be  s igni f icant ly  inhibi ted  in  the  TC83 group
relat ive  to  Cm (z-score :  -8 .848) .  Future  s tudies  wi l l  focus  on e luc idat ing  the  role  of  NUPR1
and i t s  downstream targets  in  VEEV pathogenes is .  Taken together ,  th is  project  wi l l
e luc idate  the  mechanisms by  which VEEV caps id  suppresses  host  transcr ipt ion,  providing
cr i t ica l  ins ights  that  wi l l  a id  in  vacc ine  and therapeut ic  development .
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The gut  microbiota  contr ibutes  to  the  hea l th  and disease  of  host  and an imbalance  of  the
gut  microbiota  i s  l inked to  severa l  d iseases ,  inc luding systemic  lupus  erythematosus  (SLE) .
The gut  microbiome i s  composed of  bacter ia l  ce l l s  res id ing in  the  human gastrointest ina l
tract .  CX3CR1 is  expressed  on var ious  types  of  ce l l s  inc luding lymphocytes ,  monocytes ,
granulocytes ,  and leukocytes .  Cx3cr1+/+ MRL/lpr  (WT) and Cx3cr1-/-  MRL/lpr  (KO)
female  mice  were  treated  with  ant ibiot ics  for  12  weeks  and the  mice  were  euthanized at  15
weeks  of  age .  Ant ibiot ics  treatment  reduced kidney CD4 T ce l l s  and double  negat ive  (DN)
T ce l l s  express ing  RORgt ,  proinf lammatory  ce l l s .  Ant ibiot ics  treatment  a l so  depleted  CD4
T ce l l s  and DN T ce l l s  producing IL-17A,  interest ingly ,  IL-17F product ion was  not  a f fected
by the  ant ib iot ics  treatment .  To examine bacter ia l  t rans locat ion from the  gut  to  per iphera l
t i ssues ,  k idney s ingle  ce l l  suspension was  p lated  on b lood agar  p lates  for  72-hours  in  37oC.
We observed no s igni f icant  d i f ferences  between WT and KO mice  treated  with  ant ibiot ics ;
however ,  we speculate  that  the  ident i ty  of  bacter ia  wi l l  d i f fer  in  the  ant ib iot ics  mice
compared to  the  control  mice .  This  data  suggests  that  ant ib iot ics  treatment  may be
benef ic ia l  for  pat ients  with  SLE.  
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The heal th  of  a  host  i s  dependent  on a  ba lanced gut  microbiota .  When there  i s  an
imbalance ,  this  can be  l inked to  systemic  lupus  erythematosus  (SLE) .  A chemokine
receptor ,  CX3CR1,  ini t ia tes  intrace l lu lar  s ignal ing  cascades .  These  cascades  conta in  three
main roles :  surviva l ,  prol i ferat ion,  and regulat ion of  ce l lu lar  act iv i ty .  CX3CR1 is  expressed
on var ious  types  of  immune ce l l s .  In  a  previous  s tudy,  we have  shown that  Cx3cr1
def ic iency  intensi f ies  lupus- l ike  d isease  in  the  MRL/lpr  mouse  model ,  hence  in  the  case  of
i t s  absence ,  i t  changes  the  gut  microbiota .  The focus  of  this  s tudy was  based  on the
hypothes is  that  CX3CR1 regulates  lupus  nephri t i s  through gut  microbiota-mediated  renal
inf i l t rat ion of  T ce l l s  which produce  IL-17.  The ef fects  of  the  microbiota  on
glomerulonephri t i s  were  analyzed in  wi ld-type  (WT) and Cx3cr1-knockout  (KO) MRL/lpr
mice  over  a  twelve-week co-housing experiment .  Co-housing of  WT and KO mice  together
a l lows mice  to  share  the  gut  microbiota  through coprophagy.  Prote inuria  leve ls  in  KO
MRL/lpr  cohoused with  WT mice  were  s igni f icant ly  reduced.  This  reduct ion in  prote inuria
suggests  that  the  WT microbiota  at tenuates  prote inuria  in  KO mice .  In  the  renal
lymphocytes ,  there  was  a l so  a  s igni f icant  reduct ion of  T helper  ce l l s  producing IL-17A in
KO MRL/lpr  mice  co-housed with  WT mice .  There  was  no s igni f icant  e f fect  on IL-17F
product ion in  these  mice .  Addit ional ly ,  KO MRL/lpr  mice  cohoused with  WT mice
moderate ly  decreased  the  leve ls  of  naÔve CD4+ T ce l l s .  However ,  the  introduct ion of  KO
microbiota  in  WT mice  induced the  product ion of  cytotoxic  T ce l l s  in  WT MRL/lpr  mice .
The experimenta l  resul ts  indicate  that  the  gut  microbiota  may impact  d i f ferent  T ce l l
subsets  in  the  k idney and intensi fy  lupus  nephri t i s  in  Cx3cr1-def ic ient  MRL/lpr  mice .

mailto:chreilly@vt.vcom.edu
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P a r a s p e c k l e  P r o t e i n  N O N O  R e g u l a t e s  A c t i v e  C h r o m a t i n  b y  A l l o s t e r i c a l l y  S t i m u l a t i n g
N S D 1
C h e n - I  H s u ,  S h e n g l i n  M e i ,  J u s t i n  D e m m e r l e ,  S a r a h  R u t t e n b e r g ,  M a h n u e  S a h n ,  a n d  J i a - R a y  Y u
¹ G r a d u a t e  P r o g r a m  i n  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 ) ,  V i r g i n i a  T e c h
² V i r g i n i a  T e c h  F r a l i n  B i o m e d i c a l  R e s e a r c h  I n s t i t u t e  C a n c e r  R e s e a r c h  C e n t e r  D C ,  C h i l d r e n í s  N a t i o n a l  R e s e a r c h  &  I n n o v a t i o n  C a m p u s
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  a n d  P a t h o b i o l o g y  ( D B S P ) ,  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
⁴ C e n t e r  f o r  C a n c e r  a n d  I m m u n o l o g y  R e s e a r c h ,  C h i l d r e n í s  N a t i o n a l  H o s p i t a l

NSD1 is  a  key  lys ine  methyl transferase  for  d i-methylat ion of  lys ine  36  of  h is tone H3
(H3K36me2)  essent ia l  for  the  establ i shment  of  act ive  chromatin  domains .  While  the  loss  of
NSD1 cata lyt ic  act iv i ty  ha l ts  embryonic  development  and a  ga in  of  that  dr ives  oncogenes is
in  leukemia  and g l ioma,  the  regulatory  mechanisms that  control  NSD1 act iv i ty  in  these
processes  remain poorly  understood.  Here ,  we uncover  that  NSD1 requires  a l loster ic
act ivat ion through the  aromatic  pocket  of  i t s  PWWP2 domain.  Surpris ingly ,  we ident i fy
that  NSD1-PWWP2 binds  to  a  noncanonica l  target ,  nuclear  paraspeckle  prote in  NONO, and
this  prote in-prote in  interact ion a l loster ica l ly  s t imulates  the  cata lyt ic  act iv i ty  of  NSD1.
Mouse  embryonic  s tem ce l l s  (mESC) engineered with  mutat ions  in  the  aromatic  pocket  of
NSD1-PWWP2 cannot  d i f ferent iate  into  neura l  progenitor  ce l l s  (NPC),  and genet ic
deplet ion of  NONO part ia l ly  phenocopied  this  defect  a t  ce l lu lar  and transcr ipt ional  leve ls ,
potent ia l ly  expla ining the  neurodevelopmenta l  d isorder  phenotypes  in  NSD1- or  NONO-
def ic ient  pat ients .  Our  work revea led  a  novel  mechanism driving act ive  chromatin  domain
formation and has  cr i t ica l  impl icat ions  in  the  interplay  between nuclear  paraspeckles  and
act ive  chromatin,  and a  vulnerabi l i ty  of  NSD1 for  therapeut ic  intervent ions .
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A  P o t e n t i a l  T h e r a p e u t i c  R o l e  o f  A d e n o s i n e  R e c e p t o r  M o d u l a t i o n  o 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  D i s e a s e  P r o g r e s s i o n
H i l a r y  M o n t a n o ,  E m m a  P o e h l e r ,  T y l e r  M c C o r m i c k ,  S h a w n  D z i e p a k ,  R a n a  E s t a l e e n ,  D a v i d  N .
O a k l a n d ,  A m r i e  G r a m m e r ,  P e t e r  L i p s k y ,  a n d  C h r i s t o p h e r  M .  R e i l l y
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 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
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
⁴ 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

Adenosine  receptor  dysregulat ion has  been l inked with  lupus  d isease  exacerbat ion as  i t
p lays  a  crucia l  ro le  in  immune modulat ion.  We hypothes ized  that  e i ther  act ivat ion of  A2AR
or inhibi t ion of  the  A2BR would  decrease  lupus  d isease  sever i ty .  Lupus  prone NZB/W
female  mice  were  intraper i toneal ly  in jected  dai ly  for  12  weeks  with  ADO-5024 (A2BR
antagonist )  or  ADO-6001 (A2AR agonist )  beginning at  20  weeks-of-age .  Mice  received
dexamethasone as  a  s tandard control  and PBS as  the  negat ive  control .  As  they  aged,  ur ine
was  assessed  for  prote inuria  and inf lammatory  cytokines  were  measured in  the  sera .  At  32
weeks-of-age ,  the  mice  were  euthanized,  and spleen and kidney t i ssue  were  assessed .  Our
f indings  showed that  mice  treated  with  the  ADO-5024 had overa l l  a t tenuated  lupus  d isease
not  s tat i s t ica l ly  d i f ferent  from dexamethasone treatment ,  whi le  those  treated  with  the
ADO-6001 and PBS were  s tat i s t ica l ly  d i f ferent  from the  former  across  a l l  parameters
inc luding prote inuria ,  renal  pathology,  and inf lammatory  cytokine  express ion.  Mice  treated
with  ADO-5024 showed decreased  inf lammatory  prof i les  as  observed by  mult ip lex  assay
measuring cytokines  l ike  BAFF,  TNF-alpha,  and more .  The ADO-5024 and dexamethasone
treated  mice  showed reduced IgG and C3 deposi t ion and decreas ing trends  of  g lomerular
and interst i t ia l  inf lammation score  compared to  the  PBS treated  or  ADO-6001 treated
animals .  Overa l l ,  our  data  suggests  that  inhibi t ion of  the  A2BR may have  therapeut ic
potent ia l  in  treat ing  lupus  d isease  and more  speci f ica l ly  lupus  nephri t i s .
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S p a t i a l  t r a n s c r i p t o m i c  a n a l y s i s  o f  l o w - g r a d e  i n t e s t i n a l  T  c e l l  l y m p h o m a  a n d
l y m p h o p l a s m a c y t i c  i n f l a m m a t o r y  b o w e l  d i s e a s e  i n  c a t s  
L a u r a  V .  Q u i s h p e  C o n t r e r a s ¹ ,  S a n t i a g o  D i a b ¹ ,  P r i s c i l a  S e r p a ¹ ˒²
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 C o r n e l l  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

Background:  Fe l ine  id iopathic  inf lammatory  bowel  d isease  ( IBD) and low-grade  intest ina l  T
cel l  lymphoma (LGITL)  are  two common diseases  that  a f fect  the  gastrointest ina l  t ract  of
cats  with  symptoms that  are  of ten nonspeci f ic  and over lap .  Rout ine  tes ts  and even biopsies
and his topathology wi l l  of ten lead  to  an inconclus ive  d iagnosis .  

Object ive :  To transcr ipt ional ly  prof i le  IBD and LGITL us ing spat ia l  sequencing in  FFPE
tissues  of  fe l ine  je junum and i leum.

Hypothes is :  This  s tudy hypothes izes  that  IBD wi l l  have  a l tered  express ion of  genes
associated  with  inf lammation,  whi le  LGITL wi l l  present  a l terat ions  in  genes  involved with
ce l l  surviva l ,  prol i ferat ion,  and repair .  

Methods :  Fi f teen formal in-f ixed  and paraf f in-embedded (FFPE)  samples  were  col lected ,  6
for  cats  with  LGITL,  6  for  cats  with  IBD (3  i leum,  3  je junum per  group)  and 3  control
samples  ( i leum).  Controls  are  fu l l - thickness  samples  from necropsy  cats  without
gastrointest ina l  or  neoplast ic  d iseases .  The LGITL and IBD cases  are  from the  Virginia
Tech Animal  Laboratory  Service  archives  (2017-2024) .  Qual i ty  of  the  samples  was  assessed
by the  s tudent  and three   board-cert i f ied  pathologis ts .  Se lected  samples  were  sent  for
PARR,  and those  with  conf irmatory  resul ts  (monoclonal  for  LGITL and polyc lonal  for  IBD)
were  used for  transcr iptomic  analys is .  
The spat ia l  RNA transcr iptomic  analys is  was  performed us ing the  p lat form GeoMx
(Nanostr ing) .  To ident i fy  the  ce l l s  of  interest  in  a  s tructura l  context ,  GeoMx uses
f luorescent  ant ibody detect ion as  morphology marker .  Val idat ion of  pr imary  and secondary
ant ibodies  was  conducted  in  cat  sp leen and i leum FFPE samples .   
This  s tudy i s  a l so  a  p i lot  for  the  appl icat ion of  the  p lat form in  cat  t i s sues .  A commercia l ly
avai lab le  canine  oncopanel  (GeoMxÆ canine  cancer  at las )  composed of  probes  for  1962
genes  was  used.  For  adequate  performance,  homology over  85% is  required,  and 1574 genes
from the  panel  a t ta ined the  minimum homology.  Antibodies  for  T and B ce l l s  were  used as
morphology markers  to  locate  the  regions  of  interest ,  and a  l ibrary  i s  created  for
sequencing us ing I l lumina.

Stat i s t ica l  analys is :  Data  generated  from GeoMx is  current ly  being analyzed us ing R Studio ,
involving normal izat ion,  d imensional i ty  reduct ion,  and c luster ing,  fo l lowed by  downstream
bioinformatics  p ipe l ines  to  explore  key  aspects  of  ce l l -s ignal ing  and ce l l  micro-
environment  aanalys is .  

Current  s tate  of  the  project  and next  s teps :  The samples  were  sequenced and are  current ly
being analyzed.  
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C h a r a c t e r i z a t i o n  o f  a c u t e  n e u r o p a t h o g e n e s i s  i n  a  s u b l e t h a l - s e q u e l a e  m o u s e  m o d e l
o f  E E E V  i n f e c t i o n  
C a r n e y  S .  K . ¹ ˒² ,  W o o d s o n  C . ¹ ˒² ,  V a n d e r G i e s s e n  M . ¹ ˒² ,  d e  J a g e r  C . ¹ ,  H a r r i s  E . ¹ ,  L e R o i t h
T a n y a ¹ ˒² ,  B i s h o p  B . ³ ,  T h e u s  M . ¹ ,  K e h n - H a l l  K . 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 encephal i t ic  a lphavirus  that
causes  d isease  in  both equines  and humans,  infect ion with  which 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 .  Current ly ,  there  are  no therapeut ic  opt ions  avai lab le .  While  EEEV is
known to  cause  d isease  and death  in  mice ,  few studies  have  performed a  deta i led  analys is  of
neuropathology and there  i s  no neurologica l  sequelae  mouse  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 that  wi l l  be  used  to  character ize  innate  immune and
neuroinf lammatory  gene express ion within  the  bra in .  We hypothes ize  that  animals ,  which
appear  to  have  recovered from EEEV infect ion,  s t i l l  suf fer  substant ia l  neuropathology
resul t ing  from neurodegenerat ion associated  with  vira l  infect ion.   In  order  to  a f ford  animal
surviva l ,  EEEV FL939-39 was  mutated  in  three  regions  important  for  v irulence  and nano
luci ferase  was  inserted  to  measure  v ira l  repl icat ion via  b io luminescence  (EEEV TM-nLuc) .
Mice  were  intranasa l ly  infected  with  10^3,  10^4,  or  10^5 p laque  forming units  of  v irus ,
IVIS  imaging performed on days  3 ,  5 ,  and 7  post- infect ion (pi ) ,  and their  bra ins  col lected
at  day  14  pi  to  assess  neuropathology.  Vira l  repl icat ion was  observed in  5/5  mice  in  the
10^4 and 10^5 PFU dose  groups  by  day  7  pi  and 100% of  mice  survived infect ion.
Signi f icant  neuropathology was  observed at  day  14  pi ,  inc luding neuronal  necros is ,  g l ios is ,
meningit i s ,  and per ivascular  cuf f ing .  With this  tr ip le  mutant ,  we achieved neurovirulence
with  corre lated  neuropathology and surviva l  in  mice ,  which i s  favorable  to  s tudy
neurologica l  sequelae .  Ongoing s tudies  a im to  recapi tu late  these  resul ts  and compare
neuropathology and gene express ion in  mice  during acute  infect ion with  parenta l  EEEV
nLuc and at tenuated  EEEV TM-nLuc in  order  to  assess  EEEV TM-nLuc as  an  appropriate
sublethal  model  of  EEEV infect ion.  With these  resul ts  we wi l l  be  able  to  character ize  the
host  response  to  EEEV infect ion and understand the  associated  neuropathology and
potent ia l  therapeut ic  targets  to  prevent  neurologica l  damage and disease .
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I d e n t i f i c a t i o n  o f  r e c u r r e n t  m u t a t i o n s  i n  c a n i n e  m a s t  c e l l  t u m o r s  u s i n g  P C R
a m p l i f i c a t i o n  o n  c y t o l o g i c  s p e c i m e n s
M a r l i e  N i g h t e n g a l e ,  N a t a l i a  S t r a n d b e r g ,  K e v i n  L a h m e r s ,  K u r t  Z i m m e r m a 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

Cutaneous  mast  ce l l  tumors  (MCTs)  are  the  third  most  prevalent  type  of  tumor in  dogs ,
manifest ing  e i ther  as  i so lated  or  as  mult ip le ,  d is t inct ,  or  progress ing  les ions .  These  tumors
frequent ly  metastas ize  to  loca l  lymph nodes ,  the  l iver ,  sp leen,  and other  organs ,
part icular ly  in  cases  of  poor ly  d i f ferent iated  tumors .  In  contrast ,  wel l -di f ferent iated
tumors  can of ten be  e f fect ive ly  treated  with  surgica l  exc is ion.  Given the  s igni f icant
var iabi l i ty  in  the  bio logica l  behavior  of  MCTs,  accurate ly  predict ing  this  behavior  i s
crucia l  for  determining appropriate  treatment  s trategies  and set t ing  rea l i s t ic  expectat ions
for  pet  owners .  

Tradi t ional ly ,  h is topathology has  been the  s tandard for  grading these  tumors ,  but
comparable  grading on cytologic  samples  i s  not  commonly  pract iced  despi te  the  frequent
use  of  cytology  for  quick  and def ini t ive  d iagnosis .  Moreover ,  prognost ic  panels  on
formal in-f ixed  t i ssues  that  detect  mutat ions  indicat ive  of  aggress ive  behavior  are  avai lab le ,
yet  the  emergence  of  new chemotherapy protocols  that  d iminish  the  role  of  surgica l
intervent ion necess i tates  non-invas ive  predict ive  methods .  

This  s tudy a ims to  detect  speci f ic  recurrent  mutat ions  in  MCTs us ing DNA extracted  from
cytologic  specimens .  Our  pr imary  object ive  i s  to  employ PCR ampl i f icat ion on archived
cytologic  samples  from mast  ce l l  tumors  to  ident i fy  mutat ions  l inked to  speci f ic  b io logica l
behaviors .  Se lected  PCR products  wi l l  undergo nanopore  sequencing to  ver i fy  the  presence
of  these  mutat ions .  We hypothes ize  that  these  genet ic  markers  wi l l  corre late  with  the
his to logic  grades  of  the  tumors ,  providing va luable  prognost ic  information for  managing
cl inica l  cases .  Our  secondary  object ive  i s  to  explore  the  re lat ionship  between the  ident i f ied
mutat ions  and the  his to logic  grade  of  the  tumors ,  with  the  goal  of  developing a  prognost ic
panel  appl icable  to  cytologic  samples ,  thus  potent ia l ly  obviat ing  the  need for  surgica l
b iopsy .  
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C o m p a r i s o n  o f  c a r d i a c  o u t p u t  m e a s u r e m e n t s  u t i l i z i n g  t w o - d i m e n s i o n a l  ( 2 D )  a n d
t h r e e - d i m e n s i o n a l  ( 3 D )  t r a n s e s o p h a g e a l  e c h o c a r d i o g r a p h y  w i t h  p u l m o n a r y  a r t e r y
t h e r m o d i l u t i o n
A n n i e  S h o w e r s ,  B S ,  D V M ;  G i u l i o  M e n c i o t t i ,  D V M ,  M S ,  P h D ,  D A C V I M  ( C a r d i o l o g y ) ;  V a i d e h i
P a r a n j a p e ,  B V S c ,  M V S c ,  M S ,  D A C V A A
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
² 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
³ V i r g i n i a  T e c h

Cardiac  output  (CO) can be  est imated ut i l iz ing  transesophageal  echocardiography (TEE) .
This  technique i s  minimal ly  invas ive  and negates  the  need for  r ight  heart  catheter izat ion,
which i s  required  for  obta ining gold  s tandard CO measurements .  However ,
echocardiographic  aort ic  area  measurements  have  been ident i f ied  as  one  of  the  main
sources  of  inaccuracy  of  echocardiographic  CO measurements .  The object ive  of  this  s tudy
was  to  compare  CO est imates  ca lculated  with  rea l- t ime 3D TEE (3DTEECO) and 2D TEE
(2DTEECO) with  CO measurements  obta ined via  pulmonary  artery  thermodi lut ion
(PATDCO).  This  was  a  prospect ive  d iagnost ic  comparison s tudy in  which s ix  hea l thy  male
beagles  underwent  two di f ferent  experiments .  Dogs  were  randomly  administered  four
di f ferent  vasoact ive  drugs  in  the  f i rs t  exper iment .  For  the  second experiment ,  their  b lood
volume was  manipulated  us ing phlebotomy,  autotransfus ion,  and col lo id  bolus .  In  addi t ion,
the  dogs  underwent  a  modif ied  pass ive  leg  ra ise  maneuver  during each b lood volume s tate
to  assess  f lu id  responsiveness .  Hemodynamic  data  for  †PATDCO, 2DTEECO and 3DTEECO
was recorded af ter  each intervent ion and their  respect ive  return to  base l ine  hemodynamic
state .  A tota l  of  120 CO measurements  were  therefore  obta ined by  each method.  Bland-
Altman analys is  was  performed for  the  genera l  dataset  to  assess  var iabi l i ty  between the
di f ferent  d iagnost ic  approaches  for  CO measurement  or  es t imat ion.  Addit ional ly ,  the  data
was  s trat i f ied  by  the  var ious  vasoact ive  drugs  and b lood volume s tates  to  assess  d iagnost ic
var iabi l i ty  in  d i f ferent  hemodynamic  scenarios .  A greater  measurement  b ias  was
appreciated  between PATDCO and 3DTEECO (-1 .35,  [-1 .57  to  -1 .13] ,  p<0.0001)  vs
PATDCO and 2DTEECO (0 .25,  [0 .13-0 .38] ,  p<0.0001) ,  though both biases  were  s igni f icant .
Analys is  of  Bland-Altman Plots  revea led  a  trend of  3DTEECO overest imat ing CO at  lower
values  and underest imat ing CO at  higher  va lues  compared to  PATDCO. The corre lat ions
between 2DTEECO and PATDCO, and PATDCO and 3DTEECO were  s igni f icant  but  not
strong (0 .64 ,  P<0.0001;  0 .73 ,  p<0.0001) .  Only  3DTEECO showed s igni f icant  b ias  f rom
PATDCO measurements  when s trat i fy ing the  data  by  vasoact ive  drug condit ions .  In
conclus ion,  whi le  both 2DTEECO and 3DTEECO show moderate-strong corre lat ion with
PATDCO, both modal i t ies  are  prone to  b ias .
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C l a s s i f i c a t i o n  o f  C a n i n e  P r i m a r y  S e n s o r y  N e u r o n s  i n  D o g s
L e a n n e  J a n k e l u n a s  D V M ,  M S c ¹ ;  S h a m s u d d i n  A .  B h u i y a n ,  P h D ³ ;  W i l l i a m  R e n t h a l ,  M D ,  P h D ⁴ ;
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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 ,  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
² 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 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
³ R e n t h a l  L a b ,  N e u r o l o g y ,  B r i g h a m  a n d  W o m e n í s  H o s p i t a l
⁴ J o h n  R .  G r a h a m  H e a d a c h e  C e n t e r ,  D e p a r t m e n t  o f  N e u r o l o g y ,  B r i g h a m  a n d  W o m e n í s  H o s p i t a l

Like  people ,  dogs  experience  acute  and chronic  pain;  however ,  there  are  s t i l l  opportunit ies
to  bet ter  understand pain  pathways  in  these  species .  To s tudy the  sensory  systems of  the
dog,  we have  decided to  focus  on the  ce l l s  that  are  the  pr imary  sensory  neurons ,  to
determining the  ce l l  types  present .  This  can be  done by  measuring RNA express ion in
individual  neurons  and comparing them to  previous ly  es tabl i shed ce l l  types ;  thus ,
developing a  ce l l  a t las .  Once  ce l l  types  are  ident i f ied ,  this  research can then be  expanded to
evaluate  a l terat ions  in  gene express ion corre lated  with  var ious  types  of  acute  and chronic
pain .  At  this  t ime,  s tudies  developing ce l l  a t lases  and evaluat ing  gene express ion within  the
primary  sensory  neurons  of  the  dorsa l  root  gangl ia  have  been conducted  in  a  var iety  of
species ,  inc luding rodents  and humans,  but  not  in  dogs .  Given this ,  the  pr imary  goal  of  this
s tudy was  to  perform s ingle  nucle i  RNA sequencing of  lumbosacra l  dorsa l  root  gangl ia  and
develop a  ce l l  a t las  for  this  region in  the  dog.  The secondary  goal  was  to  compare  this  a t las
with  known human and rodent  models  to  determine i f  the  dog i s  a  good trans lat ional  model
for  pain  s tudies  in  humans  and to  understand fundamenta l  species  d i f ferences  from rodents
as  wel l .  The L5,  L7,  and S1  DRG from four  canines  that  were  euthanized for  non-
orthopedic  and non-neurologic  condit ions  had s ingle  nucle i  RNA sequencing performed
using Genomics  10X Single  Cel l  sequencing reagents  and a  ce l l  a t las  was  generated  from
these  samples  which was  then compared to  avai lab le  rodent  and human models .
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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
E l e c t r o p o r a t i o n
J a m e s  M a y ,  J o n a t h a n  H i n c k l e y ,  D r .  J o h n  R o s s m e i s l  J r .  D V M ,  M S ,  D A V C I M
¹ 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

Glioblastoma (GBM) is  a  h ighly  invas ive  and treatment  refractory  bra in  tumor in  humans
and dogs  that  i s  associated  with  short  post- treatment  surviva ls .  Success fu l  t reatment  of
GBM wil l  require  eradicat ion of  d i f fuse ly  invas ive  tumor ce l l s  without  damaging the
inf i l t rated  bra in;  modulat ing  the  highly  immunosuppress ive  tumor microenvironment
(TME);  overcoming the  b lood bra in  barr ier  (BBB)  that  inhibi ts  de l ivery  of  therapeut ics  to
the  tumor;  and minimizing adverse  e f fects  associated  with  current  s tandard-of-care
treatments .  To address  these  l imitat ions ,  our  laboratory  developed pulsed  e lectr ica l  f ie ld
therapies  (PEF)  for  cancer ,  inc luding irrevers ib le  e lectroporat ion ( IRE)  and high-frequency
irrevers ib le  e lectroporat ion (H-FIRE) .  The treatment  conf igurat ions  can be  manipulated  as
needed to  a  range  of  downstream biologica l  e f fects .  Using canine  spontaneous  and rodent
orthotopic  models  of  GBM, our  current  object ive  i s  to  character ize  the  molecular  landscape
of  the  TME (the  ablatosome)  to  e luc idate  mechanisms by  which H-FIRE causes  tumor ce l l
death  as  wel l  as  contr ibutes  to  tumor control  through the  ini t ia t ion of  host  ant i- tumor
immune responses .  Our  pr imary  hypothes is  i s  that  H-FIRE treatment ,  due  to  i t s
nonthermal  and l ip id  membrane modify ing mechanisms of  act ion,  induces  ce l l  death  via
pyroptos is  and ferroptos is ,  and ini t ia tes  adapt ive  and innate  immune s ignal ing  pathways .
Treatment  naÔve and acute  post-H-FIRE treatment  tumor biopsies  f rom canine  and rat
GBM models  wi l l  be  ut i l ized  for  a  cross-species  analyses .  Se lect  t ranscr iptomic  and
proteomic  markers  of  pyroptos is ,  ferroptos is ,  and ICD wi l l  be  further  va l idated  us ing
immunohistochemica l  and gene express ion analyses  on tumors  from both species .  Through
in vi tro  character izat ion of  dose-dependent  e f fects  of  H-FIRE on DAMP express ion and
immune ce l l  recrui tment  in  GBM, we hypothes ize  that  1)  HFIRE treatment  of  GBM wil l
resul t  in  express ion of  ICD-associated  DAMPs that  are  pos i t ive ly  corre lated  to  the  s trength
of  the  appl ied  e lectr ica l  f ie ld ;  and 2)  H-FIRE associated  DAMP express ion wi l l  induce
immune ce l l  recrui tment  in  a  dose-dependent  fashion.  The immediate  impact  of  this
proposa l  i s  to  generate  data  needed to  def ine  and ref ine  mechanisms of  PEF therapies  in
animal  models  of  GBM prior  to  human c l inica l  t r ia l s .  The potent ia l  long-term impact  i s  the
development  of  innovat ive  combinator ia l  ab lat ive ,  BBB permeat ing,  and
immunotherapeut ic  approaches  that  f i l l  a  current  and cr i t ica l  need for  GBM pat ients .
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N o v e l  C e l l  S e g m e n t a t i o n  M e t h o d  f o r  S p a t i a l  T r a n s c r i p t o m i c s  D a t a  w i t h  S u b c e l l u l a r
R e s o l u t i o n
A m a n d a  M o o r e ¹ ,  Y u  L i n ¹ ˒² ,  X i g u a n g  X u ¹ ˒² ,  M i n  L i u ¹ ˒² ,  T i m o t h y  J a r o m e ³ ,  H e h u a n g  X i e ¹ ˒² ˒⁴ ˒⁵
¹ D e p a r t m e n t  o f  B i o m e d i c a l  &  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 ,  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 4 0 6 1 ,  U S A
² E p i g e n o m i c s  a n d  C o m p u t a t i o n a l  B i o l o g y  L a b ,  F r a l i n  L i f e  S c i e n c e s  I n s t i t u t 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  2 4 0 6 1 ,  U S A
³ D e p a r t m e n t  o f  A n i m a l  a n d  P o u l t r y  S c i e n c e s ,  C o l l e g e  o f  A g r i c u l t u r e  a n d  L i f e  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 ,  2 4 0 6 1 ,  U S A
⁴ 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 ,  B l a c k s b u r g ,  V A ,  2 4 0 6 1 ,  U S A
⁵ 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 ,  2 4 0 6 1 ,  U S A

New technologies  a l low us  to  s tudy RNA act iv i ty  within  ce l l s  (and within  the  context  of  the
ce l l í s  surrounding t i ssue) .  New technologies  ca l l  for  new methods  to  fac i l i ta te  analys is .  A
novel  method for  def ining the  ce l l  boundaries  in  such data  improves  the  abi l i ty  of
researchers  to  s tudy these  large-sca le  datasets .
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M o n o c y t e - s p e c i f i c  l o s s  o f  e p h r i n  r e c e p t o r  A 4  a l t e r s  c h r o n i c  p a t h o l o g i c a l  c h a n g e s  i n
n e u r o n a l  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 s s o c i a t e d  w i t h  c o g n i t i v e  d e c l i n 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 ,  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 ,  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 4 0 6 1 ,  U S A
² 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 T ,  B l a c k s b u r g ,  V i r g i n i a ,  2 4 0 6 1 ,  U S A
³ 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 ,  B l a c k s b u r g ,  V A  2 4 0 6 1 ,  U S A

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  condit ions  inc luding post-traumatic  epi lepsy ,  cognit ive
impairment ,  and mood disorders .  We recent ly  revea led  s igni f icant  derangements  in  the
inhibi tory  interneuron populat ion and exci tatory  granule  ce l l s  in  the  dentate  gyrus  (DG)
fol lowing TBI ,  which have  been impl icated  in  dr iv ing post-traumatic  sequalae .  These
f indings  corre lated  with  the  inf lux  of  b lood-borne monocytes  express ing  the  ephrin
receptor  A4 (EphA4) .  The a im of  this  s tudy i s  to  character ize  the  role  of  monocyte-speci f ic
EphA4 in  mediat ing  chronic  a l terat ions  in  interneuron subtypes ,  aberrant  neuroblast
migrat ion,  and cognit ive  impairment  in  a  model  of  control led  cort ica l  impact  (CCI)  in jury
using condit ional  Epha4f/f/Ccr2-CreERT2 (monocyte-speci f ic  KO) and Ccr2-CreERT2
(WT) mice .  Histopathology was  performed at  7 ,  30  and 120 days  post-CCI  in jury  (dpi)  or
sham craniectomy and behaviora l  assessments  were  performed at  30 ,  60 ,  90dpi .  Non-biased
stereologica l  quant i f icat ion revea led  a  s igni f icant  loss  in  DG hi lar  interneurons  a f ter  CCI
injury ,  coinciding with  chronic  spat ia l  memory dec l ine  and cort ica l  t i s sue  damage in  WT
mice .  These  outcomes  were  at tenuated  in  monocyte-speci f ic  EphA4 KO mice ,  inc luding an
observed decrease  in  the  inc idence  of  chronic  g l ia l  act ivat ion and acute  leve ls  of  phospho-
NF-kB in  the  DG.  These  f indings  are  the  f i rs t  to  demonstrate  that  EphA4-express ing b lood-
der ived monocytes  dr ive  acute  and chronic  pathologica l  changes  in  the  neuronal
archi tecture  in  the  DG and suggest  their  pro- inf lammatory  propert ies  contr ibute  to
cognit ive  dec l ine  fo l lowing TBI .  These  f indings  highl ight  monocytes  as  potent ia l
therapeut ic  targets  for  chronic  neuroinf lammation and cognit ive  dec l ine .
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C o m p a r a t i v e  S t u d y  o f  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  i n  A l u m i n u m  N a i l - O n  a n d
I n d i r e c t  G l u e - O n  F a b r i c  C u f f  S h o e s  i n  H o r s e s
F a b i a n  J  R o a ,  A m y  S a n t o n a s t a s o ,  T r a v i s  B u r n s ,  C h r i s t o p h e r  B y r o n ,  R e b e c c a  F u n k ,  L a u r e n
T r a g e r ,  R a f f a e l a  D e  V i t a
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

The equine  hoof  i s  a  dynamic  s tructure  that  undergoes  deformation during locomotion,
contr ibut ing to  shock absorpt ion and vascular  perfus ion.  Tradi t ional  shoeing methods  have
been impl icated  in  restr ic t ing  natura l  hoof  movement ,  potent ia l ly  a l ter ing  biomechanics
and increas ing the  r i sk  of  hoof  pathologies .  This  s tudy a imed to  compare  the  e f fects  of  two
aluminum shoeing techniques  nai l -on shoes  and indirect  g lue-on fabr ic  cuf f  shoes  on heel
movement  in  horses  of  var ious  breeds  and disc ip l ines .
Fi f teen hea l thy  horses  were  eva luated  under  three  condit ions :  barefoot ,  a luminum nai l -on
shoes ,  and indirect  g lue-on fabr ic  cuf f  shoes .  A displacement  sensor  was  a f f ixed  to  the
heels  of  one  fore l imb to  measure  tota l  hee l  d isp lacement  over  20  s tr ides  a t  both the  walk
and trot .  Test ing  was  conducted  on both hard  (asphal t )  and sof t  (arena  foot ing)  surfaces .
Mixed-model  ANOVA was  used to  assess  d i f ferences  between shoeing condit ions .
Resul ts  demonstrated  s igni f icant ly  greater  hee l  expansion in  barefoot  horses  compared to
both shoeing condit ions  (P  <  0 .0001) .  While  indirect  g lue-on shoes  a l lowed for  more  hee l
movement  than nai l -on shoes  at  the  trot  (P  =  0 .0005) ,  no s igni f icant  d i f ference  was
observed between the  two at  the  walk  (P  =  0 .1742) .  These  f indings  conf irm that  both shoe
types  restr ic t  hee l  expansion,  though to  d i f fer ing  degrees .
Limitat ions  of  this  s tudy inc lude  the  absence  of  an  absolute  zero  base l ine  measurement ,
prevent ing di f ferent iat ion between heel  expansion and contract ion,  as  wel l  as  data  loss  for
some horses  on sof t  foot ing due  to  low heel  conformation.
This  s tudy contr ibutes  to  the  understanding of  equine  hoof  b iomechanics  and the  impact  of
shoeing techniques  on heel  movement .  The f indings  support  the  need for  further
invest igat ion into  a l ternat ive  mater ia l s  and methods  that  opt imize  hoof  funct ion.
Addit ional ly ,  they  have  impl icat ions  for  therapeut ic  farr iery ,  part icular ly  in  cases  requir ing
hoof  s tabi l izat ion,  such as  cof f in  bone fractures .
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O p t i m i z a t i o n  t e c h n i q u e s  f o r  D e e p  B r a n c h  L a t e r a l  P l a n t a r  N e u r e c t o m y  a n d  P l a n t a r
F a s c i o t o m y  i n  t h e  E q u i n e
N a d i n e  A l t m a n n  D V M ;  J e s s i c a  G i l b e r t i e  M S ,  D V M ,  P h D ;  E l a i n e  C l a f f e y  D V M ,  D A C V S - L A ;
T e r e s a  S o u t h a r d  D V M ,  P h D ,  D A C V P ;  S o p h i e  B o g e r s  B V S c ,  M V S c ,  P h D ,  D A C V S - L A

Proximal  suspensory  l igament  (PSL)  desmit i s  a f fects  a thlet ic  horses .  Neurectomy of  the
deep branch of  the  la tera l  p lantar  nerve  (DBLPN) and plantar  fasc iotomy (PF)  doubles
return to  work rate  vs  no surgery .  However ,  complex  anatomy and poor  v isua l izat ion
resul ts  in  d i f f icul t  ident i f icat ion of  the  DBLPN increas ing r i sk  of  t i s sue  trauma,  infect ion
and hemorrhage .  Moreover ,  Metzenbaum sc issors  tradi t ional ly  used  to  cut  the  p lantar
fasc ia  resul t  in  PSL damage in  90% of  cases .  Our  object ives  are  to  opt imize  ident i f icat ion of
the  DBLPN using u l trasound (US)  guided per ineura l  Methylene  Blue  (MB) in ject ion and
compare  damage to  the  PSL between 3  fasc iotomy techniques .  We hypothes ize  that  US
guided per ineura l  MB sta in  wi l l  reduce  t ime to  DBLPN ident i f icat ion for  inexperienced
surgeons ,  and fasc iotomy us ing a  MPR double-shie lded carpal  tunnel  kni fe  (CTK) or  Evans
CTK and guide  wi l l  resul t  in  a  lower  frequency  and degree  of  PSL damage compared to
Metzenbaum sc issors .  S ixteen paired  (32  tota l )  cadaver ic  equine  hindl imbs  free  of
orthopedic  d isease  wi l l  be  pos i t ioned to  mimic  a  l ive  surgery .  Each l imb wi l l  be  randomly
ass igned to  one of  four  condit ions  (8  per  group) :  1)  MB sta in  + inexperienced surgeon,  2)
MB sta in  + experienced surgeon,  3)  no s ta in  + inexperienced surgeon,  4)  no s ta in  +
experienced surgeon.   A 2nd year  ACVS res ident  wi l l  act  as  an  inexperienced surgeon and
an ACVS diplomate  with  10  years  exper ience  wi l l  act  as  the  experienced surgeon.  For  MB
groups ,  a  US guided in ject ion of  0 .1  mL MB is  p laced in  the  locat ion of  the  DBLPN.
Surgica l  i so lat ion of  the  DBLPN wi l l  be  performed as  descr ibed for  both s ta ined and
unsta ined groups .  Timed ident i f icat ion of  the  DBLPN wi l l  be  recorded from incis ion s tart
unt i l  i so lat ion.  One of  three  randomly  ass igned PF techniques  wi l l  be  performed by  the
experienced surgeon (10  per  group) :  1)  Metzenbaum sc issor ,  2)  MPR CTK,  3)  Evans  CTK.
Post  procedure ,  the  p lantar  metatarsus  wi l l  be  d issected  and the  PSL inspected  under
dissect ion microscope.  PSL damage wi l l  be  graded by  gross  measurement  of  length and
depth.  PSL sect ions  wi l l  undergo his to logica l  assessment .  We have  performed MB sta in
guided (n  =  3)  and MPR CTK (n = 2)  or  Evans  CTK (n = 1)  in  3  pi lot  l imbs .  MB sta in
increased  subject ive  ease  of  DBLPN ident i f icat ion by  the  inexperienced surgeon,  requir ing
less  sof t  t i s sue  d issect ion.  PF was  success fu l  with  the  CTKs with  no gross  evidence  of  PSL
damage.  The s tudy i s  ongoing.



ABSTRACTS
P 6 8
I n t r a p a n c r e a t i c  G a s  i n  a  D o g :  A  C a s e  R e p o r t  a n d  L i t e r a t u r e  R e v i e w  o f  E t i o l o g i e s
A n d r i a n n a  K r i p p a e h n e ,  D V M ,  M i c h a e l  E d w a r d s ,  D V M ,  M S ,  P h . D . ,  D A V C R ,  M i c h a e l  C i e p l u c h ,
D V M ,  M S ,  D A C V R
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

This  case  report  descr ibes  an unusual  presentat ion of  gas  ident i f ied  v ia  u l trasound within
the  pancreas  of  a  dog,  who was  a l so  d iagnosed with  pancreat i t i s .

Pancreat i t i s  has  a  var iable  c l inica l  presentat ion in  the  dog,  depending on sever i ty  and
acuity .  No c l inica l  s ign or  combinat ion of  s igns  has  been ident i f ied  as  pathognomonic  for
acute  pancreat i t i s  in  dogs ,  but  common s igns  inc lude  anorexia ,  vomit ing,  evidence  of
nausea ,  weakness ,  abdominal  pa in ,  d iarrhea  and poss ib ly  s igns  of  dehydrat ion and shock.
Ultrasound f indings  in  acute  pancreat i t i s  commonly  inc lude  an enlarged,  or  mass- l ike
pancreas  with  hypoechoic  or  heterogeneous  parenchyma,  ad jacent  hyperechoic  mesentery ,
and per i toneal  e f fus ion.  However ,  a  lack  of  changes  on sonographic  exam of  the  pancreas
does  not  ru le  out  pancreat i t i s .  

A 13  year  o ld  castrated  male  Dachshund presented for  suspected  pancreat i t i s  and
hemorrhagic  gastroenter i t i s .  On ul trasound,  the  pancreas  was  heterogeneous ,  lobular ,  and
surrounded by  hyperechoic  mesentery  and a  smal l  volume of  per i toneal  e f fus ion,  consis tent
with  pancreat i t i s .  There  was  a l so  l inear ,  branching,  gas  within  the  pancreas  and the
accessory  pancreat ic  duct .  The pat ient  responded wel l  to  medica l  management  and was
discharged 5  days  la ter .

Intrapancreat ic  gas  i s  not  descr ibed in  the  veter inary  l i terature ,  however ,  i t  i s  documented
in human l i terature .  In  humans,  gas  may be  found within  and around the  pancreas
secondary  to  emphysematous  pancreat i t i s ,  as  a  compl icat ion of  necrot iz ing  pancreat i t i s ,  or
pancreat ic  abscessat ion,  of ten associated  with  high morta l i ty  rates .  I t  can a l so  be  associated
with  a  pancreat ic  f i s tu la ,  occurr ing secondary  to  u lcerat ion,  pseudocyst  rupture ,
pancreat i t i s ,  surgery ,  or  trauma.  Gas  i s  rare ly  found within  the  ducta l  system of  the
pancreas ,  associated  with  bi l iary-pancreat ic  or  duodenal-pancreat ic  ref lux  due  to
dysfunct ion of  the  papi l lae  sphincters ,  which may occur  secondary  to  regional  surgery ,
papi l l i t i s ,  of ten as  a  compl icat ion of  b i l iary ,  duodenal ,  or  pancreat ic  d isease ,  inc luding
pancreat i t i s ,  or  spontaneous ly .  

In  this  pat ient ,  the  gas  i s  suspected  to  be  within  the  pancreat ic  ducta l  system.  Human
l i terature  suggests  this  gas  may ar ise  from bi l iary-pancreat ic  or  duodenal-pancreat ic  ref lux ,
potent ia l ly  associated  with  the  known pancreat i t i s ,  however ,  this  i s  not  documented in
dogs .  Addit ional  s tudy i s  necessary  to  ident i fy  the  potent ia l  e t io logies  and c l inica l
s igni f icance  of  pancreat ic  gas  in  veter inary  pat ients .
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Sample  pool ing  i s  a  cr i t ica l  s trategy  to  meet  increased  test ing  demand and conserve
resources  in  survei l lance  tes t ing .  Much of  i t s  e f fect iveness  depends  on how wel l  opt imized
the  pool  s ize  i s  to  the  prevalence  of  infect ion in  the  sampled populat ion,  which can be
di f f icul t  to  ant ic ipate  in  many c ircumstances ,  inc luding the  infect ion dynamics  and
sampl ing pract ices  for  a  g iven target  pathogen.  Mult ip le  methods  exis t  to  bet ter  opt imize
pool ing,  with  unique  trade-of fs .  Understanding the  l imitat ions  and advantages  of  d i f ferent
opt imizat ion methods  to  apply  each method appropriate ly  under  d i f ferent  tes t ing
circumstances  i s  not  wel l  understood,  and subopt imal  pool ing  can add t ime to  sample
process ing with  less  benef i t  to  tes t ing  economy or  can create  addi t ional  tes ts  and cost  i f
prevalence  i s  misest imated to  a  high degree .  Using Monte  Car lo  and Discrete  Event
s imulat ions ,  th is  s tudy a imed to  develop parameters  for  apply ing di f ferent  opt imizat ion
methods  in  a  f lex ib le  way to  make laborator ies  more  responsive  to  resource  scarc i t ies ,
tes t ing  surges ,  and lapses  in  laboratory  capaci ty ,  as  wel l  as  determining their  e f fect  on
process ing t ime during surges  and outbreaks ,  and costs  to  c l ients  when frequent  re-
sampl ing i s  cr i t ica l  for  d isease  management .  Dif ferent  infect ion dynamics  were  represented
through survei l lance  data  of  Thei ler ia  or ienta l i s  Ikeda  in  the  Eastern United  States ,  Bovine
Vira l  Diarrhea  Virus  (BVDV) in  Nebraska ,  and COVID-19 in  Southwest  Virginia .
S imulat ion resul ts  showed contrast ing  performance  of  h is tor ica l  opt imizat ion between T.
or ienta l i s  with  cumulat ive  herd  prevalence  and BVDV with  f luctuat ing  herd  prevalence ,
wherein  severe  misest imat ion caused addit ional  tes t ing  and cost  in  T.  or ienta l i s ,  but  was
highly  accurate  in  BVDV, not  s tat i s t ica l ly  d i f ferent  from true  opt imal  pool ing  (p  >  0 .05) .
COVID-19 s imulat ions  showed a l l  pool ing  opt imizat ion methods  reduced process ing t ime
during large  sca le  survei l lance  events ,  but  not  during outbreak per iods ,  except  for  when
test ing  capaci ty  was  lowered.  Prevalence  est imat ion opt imizat ion was  s imi lar  to  true
opt imal  pool ing  (p  >  0 .05)  in  resource  conservat ion for  a l l  datasets ,  but  added the  most
process ing t ime,  requir ing changing opt imizat ion approaches  when the  dominant  pr ior i ty
shi f t s  between resource  conservat ion and process ing t ime.  These  resul ts  show a  greater
degree  of  adaptabi l i ty  when laborator ies  can f lex ib ly  apply  mult ip le  pool ing  opt imizat ion
methods .    
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Autoimmune diseases  are  es t imated to  a f fect  10% of  the  populat ion.  Systemic  lupus
erythematosus  (SLE) ,  a  common autoimmune disease ,  can af fect  mult ip le  organs  inc luding
the  skin,  k idneys ,  and heart .  Despi te  progress  in  the  development  of  targeted  bio logics ,
success fu l  management  of  SLE typica l ly  s t i l l  requires  the  use  of  immunosuppress ive
medicat ions .  Development  of  novel  drugs  with  s trong safety  prof i les  requires  an improved
understanding of  the  under ly ing disease  pathogenes is .  Previous  s tudies  have  highl ighted
the  key  role  that  immune exhaust ion ( IE)  p lays  in  the  et io logy  of  d i f ferent  d iseases  (e .g .
chronic  v ira l  i l lnesses ,  cancer) .  The role  of  IE  in  autoimmune diseases  ( inc luding SLE)  i s  a
developing area  of  research.  Histor ica l ly ,  IE  was  def ined pr imari ly  in  T ce l l s ,  a  key  ce l l  type
of  the  adapt ive  immune system.  Recent  work has  demonstrated  that  IE  can a l so  occur  in  the
innate  arm of  the  immune system,  inc luding in  monocytes/macrophages .  Notably ,  whi le  IE
is  known to  occur  in  T ce l l s  in  autoimmune condit ions  (e .g .  SLE) ,  the  ro le  of  monocyte
exhaust ion (ME) in  this  context  i s  s t i l l  poor ly  understood.  Here ,  we used both convent ional
and spectra l  f low cytometry  to  character ize  the  ME phenotype  in  a  in  a  murine  model  of
SLE (MRL/lpr) .  This  phenotype  was  character ized  both in  v ivo and fo l lowing
administrat ion of  an  ex  v ivo inf lammatory  chal lenge .  Not  only  does  ME track  with  disease
sever i ty  in  v ivo,  but  i t  a l so  precedes  the  onset  of  SLE symptoms,  suggest ing  a  potent ia l  ro le
for  ME in  disease  ini t ia t ion.  In  addi t ion,  bone marrow-derived macrophages  (BMDMs)
taken from MRL/lpr  mice  exhibi ted  heightened sens i t iv i ty  to  an inf lammatory  s t imulus
( l ipopolysacchar ide ,  LPS)  administered  ex  v ivo compared to  controls ,  further  suggest ing  an
al terat ion in  their  funct ional  s tate .  Col lect ive ly ,  these  f indings  def ine  the  d is t inct  features
of  ME in  a  wel l -establ i shed murine  model  of  SLE.  The under ly ing mechanisms dr iving this
phenotype  warrant  addi t ional  invest igat ion,  as  they  may serve  as  potent ia l  targets  for  novel
SLE therapies .    
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