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Animal modeling for brain disorders

How"?

« Correctly define the brain disorder to model




Psychology




Behavioral domains for analysis

Circadian behavior and sleep

* Fear, anxiety, and emotionality
Social interactions and aggression
Reproductive and parental behaviors




Testing Considerations

« When?
e Where?
« What subjects?




Subject considerations

« Species
« Age
Sex differences




Hierarchical strategy for behavioral
phenotyping

. General health and observation profile

. Motor functions
Sensory functions




Considerations for test batteries

ne source of the animals
ne health of the animals
nysical housing conditions
- Cage size
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Considerations for test batteries

4. Food, water and medications provided
- Brand and amount of food
- Tap, distilled, or specially-treated water
- Medications




Designing behavioral studies

1. What control strains should be used?

2. At what age should mice be tested?
3. Should both males and females be tested?

4. What time of the day: night cycle should mice be tested?
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Artifacts
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b Report phenotype
Dasign tests for specific behavioral domains
(e.g., learning & mamory, feeding, sociability,
drug abuse)

Report phenotype

Report abnormalities

Can the phenoltype ba rescued by

genelic or pharmacologic means?
*Perform 2-4 corroborative tasks per domain
Maybe a flanking gene
notype interacts with the
Report phe background strain gene(s)
Confident in the specificity l
of the gene effect

Further backerosses or olhe
breeding strategies




Symptoms or syndromes?

Animal model
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Symptom Syndrome

A manifestation A group of symptoms
of a disease that collectively indicate
a disease




Endophenotypes

- The endophenotype concept deconstructs complex
neuropsychiatric diseases into endophenotypes

« Objective, quantifiable, and inheritable traits that
serve as biological (anatomical, developmental,
electrophysiological, metabolic, sensory or

hological nitive) markers of '




Endophenotypes

« The term is analogous to the “intermediate
phenotype”, often used to describe a quantitative trait
that is between the genes and the disorder

 Researchers could focus instead on endophenotypic
domains more specifically, to discover novel




From genotype to phenotype

Endophenotypes
(biological
markers) Brain disorder
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Endophenotypes
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Methods: animal “challenge”

« Manipulations inducing psychological stress (novelty, predator
exposure)

« Drugs (anxiogenics, pro-depressants)

« Environmental stimuli (pre-, neo-, post-natal stress or drugs)




Domain-oriented research

« Determination of gene—
behavioral phenotype
relationships first requires
dissection of the overall
observed behavior into

behavioral phenotypes




Glossary/breeding terms

- Inbreeding — the genetic state of mice that have
been sibling mated for at least 20 generations

 Intercross — When mating pairs are siblings selected
from the F1 generation
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Glossary

Quantitative trait locus (QTL):

« A sections of DNA that importantly contributes to a
phenotype of a continuous character, some of which are
Involved in the pathogenesis of neuropsychiatric
diseases

« QTL can also be affected by environmental factors. QTL
mapping has become an effective technique for




Glossary

Susceptibility and candidate genes:

« Susceptibility genes affect the causes of a certain
neuropsychiatric disorder

« They have been found for some disorders including
autism, anxiety and schizophrenia




Glossary

Genetic polymorphism:
« The situation when two or more versions of a gene exist
In the same population

« To be considered a polymorphism, each discrete allele
must occur at a rate that cannot be accounted for by
mutation alone (an allelic frequency rate of >1% is used




Glossary

Genetic animal models:

 Include inbred, selectively bred strains and
genetically-altered (mutant or transgenic) animals
that are used to mimic neuropsychiatric disorders
based on their genetic traits




Strain nomenclature

« Ever-increasing production of new strains each year

 This high number brings complexity to mouse
nomenclature

Example: mouse 129 sub-strains




Mouse nomenclature

« C57BL/6 mice are a frequently
background strain. At some point,

little attention was given to

Interstrain differences




Why is strain nomenclature important?

« Substrains should have an additional acronym to indicate
the breeding stock

- e.g. C57BL/6JOIlaHsd for Olac-Harlan-Sprague
Dawley

 Recent reports show a chromosomal deletion in




Background strains

Some potential effects:

« Blindness (rd1 gene) — FVB, NON, BUB, C3H, CBA,
SJL, SWR




Origins of some mice inbred strains




Recommendations

1) Adhere to the nomenclature rules so that results
obtained with a new mouse strain can be related
to a newly described mutation a posteriori

2) Include specific information on the animals that
were used in the title or keyword list




Home cage vs. novel environment

(a) 25000
] Home cage
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Housing and caging considerations

Caging system lllumination Contact persons Protection wear
Cage distributor Light/dark (LD) pattern Direct animal -contact Gloves
. No direct animal -
Cage ID Light on contact Mask
Cage material Light off UG [plES 2Nl Face - shield

(time)

Light -intensity (light

Caﬂe size 7 Handling Protection -suite




Housing and caging considerations

Room

specifications Health & hygiene status

Climatic conditions Animals

Ventilated cages

(vcs) Max. animals/cage Acoustic background Health monitoring

Total air/h within vcs Max. animals in total Room space (m ?) Health checks/year




Behavioral epigenetics

. * Francis et al.
& experiments
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Translational validity?

E.g. How is “depression” detected in a rodent?

 Researching endophenotypes that are reactive to
antidepressants




Is it valid?

 Face Validity

Similarity between the behavior exhibited by the
animal model and the specific symptoms of the
human condition

 Predictive Validit




Purpose of animal models

To test hypotheses about disease pathogenesis, and
to predict the human reaction to the treatment

An ideal model should be:
* Reproducible
 Robust
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First clue that the latest medical
breakthrough isn’t quite there yet.




