From Companion to Model:
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Dog is a highly promising research model

I: How do dogs express or perceive emotions? How do dogs establish emotional or behavioral interactions

with human?
lI: What researches are conducted using canine models? What are the main research directions of dogs in

the field of biomedicine?



1. Overview of research progress on canine models. ——XLM
2. Behavioral and emotional research in canine models. ——WJ

3. Canine model in typical disease research. ——WHL



PART 1:

Overview of Research Progress on Canine Models
XLM
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When it comes to experimental dogs, what do you think of?
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research in the EU (2022)
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Why are canine models now used less in research?
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Why are dogs used in biomedical research?
When is it essential to use dogs in biomedical research?
What is being done to replace and reduce the use of dogs?
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Reducing severity in dog research
Medical treatments to help dogs
How are dogs cared for in research?
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Which laboratories work on canine models,
and what are their main research directions?
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ENIKO KUBINYI > CV

Prof. Eniko Kubinyi is head of the Department ol Ethology al Eotvis Lordand University, Budapesl. She
jeined the Family Dog Project in 1994 and later earned an MSc in biology, teaching, and video
communication, a Phi in ethology, and a DSC in neurobiology. Supported by an ERC Starting Grant, she
founded the Senior Family Dog Project and the Canine Brain and Tissue Bank. She currently leads the MTA-
ELTE "Momentum” Companion Animal Research Group and co-leads the NAP Olfaction Research Group,

Her research focuses on dog social behaviour and cognition, wolf-dog comparisans, ethorobotics,
collective motion, and human-animal interactions, using behavioural testing, EEG, IMRI, movement-
tracking, microbiome, and genetic analyses. She has published over 130 peer-reviewed articles and teaches
behavioural genetics, domestication, animal personality, and human ethology.

Prof. Kubinyi has received the L'Oréal-UNESCO for Wemen in Science, Junior Prima, and APA Frank A. Beach
Awards. She is an alumna of the Young Academies of Eurape and Hungary, and her work has been featured
widely in intemational media {(e.g., BBC Horlzon/NOVA, Knowable, Animal Allies book, Forbes, Le
Monde, The Times, Wired, ScienceAlert, The Telegraph, Impakter, Daily Mail, NBC, Newsweek,
ScienceShot, Phys.org, The Guardian, Qublt and other popular science Journals). She is married and
has three children.

Keywords: animal behaviour, ethology, ethorobotics, comparative cogniticn, cognitive ageing, behaviour
genetics, animal persanality, tissue bank, welfare, dog, wolf

PERSONAL INFORMATION
« Family name, First name: Kubinyi, Eniko

= Affiliation: Department of Ethology, ELTE Eatvis Lorand University, Pazmany P, sétany 1/¢, 1117,
Budapesl, Hungary
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Chronic Superficial Keratitis (Pannus)

Gastric (Stomach) Cancer

Gingival Enlargement or Hyperplasia

Hemangiosarcoma, Lymphoma, Histiocytic sarcoma

Juvenile Renal Disease in Boxers

Genomic analyses identify 15 risk loci and reveal HDAC2, SOX2-0OT, and IGF2BP2 in a naturally occurring

canine model of gastric cancer.

Cook SR, Hugen S, Hayward JJ, Famula TR, Belanger-Sandoval JM, Feiten H, Oberbauer AM, Leegwater PAJ,
Ostrander EA, Mandigers PJJ, Evans JM. (2025) Proc Natl Acad Sci USA, 122 (22) e2416723122. [PubMed Abstract]

A VWF missense variant in Havanese dogs with Type 3 von Willebrand disease.
Armas-Jimenez AC, Randolph A, Clark LA, Evans JM*, Brooks MB”*, Goggs R* (2025) Animal Genetics 56(3):e70021.

[PubMed Abstract] *co-corresponding authors
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RESEARCH CENTER FOR HUMAN-ANIMAL
INTERACTION

Who we are:

The Research Center for Human-Animal Interaction (ReCHAI), founded in 2005, in College of Veterinary
Medicine has a mission of education and conducting programs and studies about the benefits of
human-animal interaction. ReCHAI is on the leading edge of programs and studies that explore how
the human-animal bond has an impact on the health of people and animals.

ReCHAI is designed to:

¢ Develop a program for research and
education to study the health benefits of
human-animal interaction (HAI).

* Promote the science of HAL

* Document evidence demonstrating Animal
Assisted Interventions (AAl) as a beneficial
form of complementary therapy.

* [oster educational and research
opportunities for MU students, as well as
students from around the country and
globe.

» Collaborate with other centars nationally
and internationally to promate HAI.

* Foster public understanding of benefits of
HAL
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Article  Published: 17 Octooer 2022
Modeling SHANK3-associated autism spectrum
disorder in Beagle dogs via CRISPR/Cas9 gene editing
Ru Tian, Yuan Li, Hui Zhao Wen Lyw, lianpina Zaa0, Xiacmin Wang. Heng Lu. Huijuan Xu, W=i Ren, Qing-

quar Tan Qi Shi, Cuo-dong Wang, Ya-ping Zhzne, Liangxue La), lidong Mi, Yong-hui JiangBA & Veng c.
Zhang 2

Molecuiar Psychiotry 28, 3739-3750(2023) Cite this article
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NEUROSCIENCE

Autism-like atypical face processing in Shank3
mutant dogs

Siqi Yuan'?, Chmu Pang’, Lnng Wu'?, Li ¥, Kun Guo*, Yong-hui Jiang®,
Yong Q. Zhang'***, Shihul Han**

Atypical face processing is a neurocognitive basis of social deficits in autism spectrum disorder (ASD) and a candi-

date cognative marker for the disease. Aithough hundreds of risk genes have been dentified in ASD, it r!mlh:
undear whether mutations in a specific gene may cause ASD-like Ical face pe ing. Dogs have

axquisite face processing abilities during domestication and may serve as an effective animal moded for smavhg
genetic auoth«ons of ASD-like atypical face processing, Han, we showed that degs with Shanks mutations ex-

hébited b daral and of Taces, g With wild-type controls. Moreover, newral re-

SPonses specific to faces (versus objects) recorded from the electrodes over the temporal cortex were significantly
Gecreased and delayed In Shanks mutants o ed to wild-type controls, Cortical responses in the frontal’

reglon faces by spedes/breeds were reduced In Shank3 Our

damhnmmmm:mmzmmmm:uml malmodolhrudymaksnmem
ankzms and treatments.
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Dogs have a sensitive sense of smell




The canine olfactory system consists of the main olfactory epithelium (MOE) and
the vomeronasal organ (VNO)

OLFACTORY EPITHELIUM
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Human Induced Rotation and Reorganization of the Brain of Domestic Dogs
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Roberts T, et al. PLoS ONE. 2010



Comparison of olfactory receptor genes among different species
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Combinatorial coding in the mammalian olfactory system
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— Histology of the Olfactory Bulb
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A broadly similar olfactory core pathway for sniffing and smell

smelling

sniffing
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Lateralization of response to odor stimuli in dogs
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The maximal activation in the caudate region was triggered by the familiar odor of human

Callie
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Berns GS., et al., Behav Processes. 2015



Cells in the olfactory bulbs of female dogs are more active than those in males

c-fos B MAANZI REIER, RIEAFEX

EF7EMR c-Fos A, HFRIAXNHEZITEDD
S ESE, FHEAEERIRTMEREZIT R
100

Age and sex Adult male Adult female Parameter
Number of Number of
c-fos-positive c-fos-positive
Variables cells (N) cells (N) P
GL 3.06 + 0.15 3.19 + 0.18 0.766
ML {EiE4mH 42.89 + 0.92 57.07 + 049 0.012
GRL 5.32 + 0.28 5.97 + 0.30 0.504

N: number of c-fos-positive cells per 1000 pm? in the GL and GRL and number

of c-fos-positive cells per visual field in the ML.

Wei, Qinguo., et al. Acta Zoologica. 2016




The Use of Canine Olfactory Skills

TECHNICAL NOTES | MAY 01 2003

Cadaver Dog and Handler Team Capabilities in the Recovery of
Buried Human Remains in the Southeastern United States &

AE Lasseter, BA, K Jacobl, PhD. R Farey, L Herssl
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Why do dogs’ eyes glow in the dark?

Cross-Section of a Dog's Eye

e, QW »— Eyelid

S / | / | \ Iris

Cornea

Conjunctiva

Choroid Ciliary body

Image from Dogster

The tapetum lucidum enhances the vision of dogs in the dark


https://www.dogster.com/

The high proportion of rod cells in the retina enables dogs to have better vision
In the dark
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Are dogs color blind?

A dog’s view

A human’s view

petMD
by Chewy




Dogs have dichromatic color vision
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Conclusions

« Canine model research mainly focuses on canine evolution, human-canine
Interaction, and human-related diseases.

* Dogs possess a wide range of olfactory receptors and complex olfactory neural
circuits, enabling highly sensitive odor detection.

* Dogs have dichromatic vision, and tapetum lucidum together with well-developed
rod cells enhances their ability to see under low-light conditions.

SOCIAL EVOLUTION

Oxytocin-gaze positive loop and the
coevolution of human-dog bonds

Miho Nagasawa,"?* Shouhei Mitsui," Shiori En,' Nobuyo Ohtani,' Mitsuaki Ohta,’
Yasuo Sakuma,” Tatsushi Onaka,” Kazutaka Mogi,' Takefumi Kikusui'’
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How do emotions process?

(B) Updated neural account
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Do Dogs Have Feelings?

INSIDE




Do Dogs Have Feelings?
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Canine fear and aggression
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Heart rate (beats/min)

Heart rate (beats/min)
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Canine fear and aggression
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Jealousy in Dogs

(1) draw the partner’s attention toward themselves
(2) disrupt the interaction between the rival and the
partner

(3) aim to remove the rival

HRMEHGRRYRFEF (ARAR >uMo > ) |
ELEERA ARIIRIFTT 9

Dogvs.reading Dogvs. UMO UMO vs. reading

Owner-related behaviours Dog > reading ns ns

(no difference between groups)

Test partner-related behaviours (no difference between groups) Dog > Reading Dog <UMO UMO > Reading
Interaction-related behaviours (no difference between groups) ns ns ns

Frequency of interruption—Interactive UMO Dog > Reading ns ns

Frequency of interruption—Non-interactive and Mechanistic UMO Dog > Reading Dog > UMO ns

Frequency of snapping at the test partner (no difference between groups) Dog > Reading Dog > UMO UMO > Reading
Frequency of vocalization (no difference between groups) Dog > Reading ns ns

Abdai, J. et al. Sci Rep,2025.



Positive emotion and play behavior in Dogs
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How do Dogs feel Humans emotions and response?

Head orienting response

* Visual perception of emotion cues in dogs
* Auditory senses in dogs’ recognition of human emotions

* Olfaction in the perception of emotion in dogs

Nostril use
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facial expressions in dogs

Martvel, G. et al. Sci Rep. 2025.

A Facial videography
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Amplitude of tail wagging

With owner
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Visual perception of emotion cues in dogs
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Visual perception of emotlon cues |n d
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Visual perception of emotion cues in dogs
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Auditory senses in dogs’ recognition of human emotions
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Auditory senses in dogs’ recognition of human emotions
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Dogs integrate human visual and auditory emotional cues cross-modally
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Olfaction in the perception of emotion in dogs
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Olfaction in the perception of emotion in dogs
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The Interacting of Human and Dog Emotions
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Summary

* Dogs have brain structures that generate emotions and can detect

emotions through multiple indicators.
* Dogs can use their vision, hearing and smell to sense emotional cues.

* There is a mutual influence between dogs and human emotions.
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Canine Model and Typical Disease Research
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Why do we need canine models in pharmacology?



The beginning of forced animal experiments is Elixir Sulfanilamide Incident (F%RE1ZE14)

1937
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new system el diug regulalion.

« Climinating the Shetley Amendrent reguirernent o prove intent o
defraud In drug misbranding cases

» Providing that safe tolerances be set for unavoidable poisonous substances.
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There are a series of regulatory requirements for animal testing of drugs in China
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Beagle is the common breed of experimental canine
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Why beagle?

« Medium build
» Genetic stability
« Reproductive advantages
» Non-aggressive

» QOutgoing personality



Canine models drive medical breakthroughs.



Bell-Magendie law reveals the functional division between sensory nerves and motor nerves.

In the early 19th century

Charles Bell
(1774-1842)

Dr Francois Magendie
(1783 - 1855)
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The history of insulin discovery

.1921

Dr. John James
Rickard Macleod
provided Banting

1920 and Best with the

Banting thought that  surgical methods

ligating the and assisted in

pancreatic duct of the  the operation of
® 1869 dog, allowing it to the first dog.

Paul Langerhans survive until the
acini has degenerated

Discovered “islets  gn only the islets
of Langerhans” remained

Frederick Grant Banting (1891-1941, right), Charles Herbert Best (1899-1978, left) and
experimental dog on the roof of the medical building of the University of Toronto.
Picture: F. G. Banting Papers, Thomas Fisher Rare Book Library, University of Toronto



Factors Influencing Infarct Size Following

nodels promote the treatment of myocardial infarction

Experimental Coronary Artery Occlusions N
= |
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The contribution of the night-blind puppy

Genomics 57, 57-61 (1999) o
Article TD geno.1999.5754, avallable online at htip://www.idealibrary.com on IIIEAl

Retinal Dystrophy of Swedish Briard/Briard-Beagle Dogs
Is Due to a 4-bp Deletion in RPE65
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Briard dogs help develop the first AAV gene therapy product

SEH RS R B SERE (Leber’s congenital amaurosis, LCA)

Clinical and Regulatory Aspects of AAV Approval a hormial RPEE5
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Animal testing for drugs in the future



From faithful companion to scientific partner
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TGN1412: From Discovery to Disaster

Northwick Park Hospital, London
3/13/2006
First in man phase 1 trial

TeGenero
Untreated CD28SA -d3
71% 5% 52% 12% o
S 10
a
Q r
®
0 3 10
Days after injection of 1 mg CD28SA
Conventional Regulatory
CD4+ T-cells CD4+ T-cells

TGN1412 was thought to be useful for disease related to low numbers of activated T such as B-cell
lymphoma or for treatment of autoimmune diseases such as rhematoid arthritis (X2 14 5< 75 %). Attarwala H., J Young Pharm. 2010



FDA has announced the gradual removal of the requirement for animal testing for drugs.

B ap oMcial website of the United States government Here's how you keew +

U.S. FOOD & DRUG Q search | | = Menw

ADMINISTRATION

—Home / News & Events ! FDANewsroom ! Press Announcements ! FDA Announces Plan to Phase Out Animal Testing Reguirement for Monoclonal Antibocies and Other Drugs
FDA NEWS RELEASE

FDA Announces Plan to Phase Out Animal
Testing Requirement for Monoclonal ;
Antibodies and Other Drugs "

O More Press Anhcuncements For Inmediate Release: Apl’ii 10, 2025

Content current as

of:
Today. the U.S. Food and Drug Administration is taking a groundbreaking step to advance

public health by replacing animal testing in the development of monoclenal antibody

041002025

therapies and other drugs with more effective, human-relevant methods. The new Regiiated:Frodictin)

Biologics

approach is designed to improve drug safety and accelerate the evaluation process, while Drisis

reducing animal experimentation, lowering research and development (R&D) costs, and
ultimately, drug prices.

New Approach Methodologies (NAMS) :

1. In Vitro Human-Derived Systems (Organoids and Microphysiological Systems)
2. In Silico Tools and Computational Modeling

3. Other Innovative Platforms



summary

The development of mandatory drug toxicity tests has lasted for 87 years.
The beagle is a conventional animal model for toxicity experiments of small molecule drugs.
The beagle is the most commonly used experimental dog due to its breed advantages.

Canine models play a vital role in driving progress in neuroscience and the treatment
of conditions such as diabetes, myocardial infarction, and vision loss.

In the future, new methods for assessing the safety of drugs need to be sought in order
to enhance animal welfare and human safety.



Thanks!
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