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European Consensus-Platform for Alternatives

ecopa.eu ec-opa@

 Established in 2000

« Recognises National Consensus Platforms (NCPs) with 4 stakeholders
equally represented:

Animal
welfare
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norecopa.no : an updated overview of global 3R resources
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Webinar and Meetings calendar

May 2021

> SETAC Europe 31st Annual Meeting 7, online, 3-6 May 2021

> Laboratory Animal Science course 2, Porto, 3-14 May 2021

> Kick-off meeting, 3R Centre Network in Baden-Wirrtemberg » (online meeting in German), 4 May
2021

> Avoid Allergies and Infections when Working with Laboratory Animals 1, online course, 5 May

2021

Nordic 3R webinar series, 5-6 May 2021

Meeting the Requirements of the US Animal Welfare Act z, webinar, 6 May 2021

Skin Sensitization 2, Hamburg, 6-7 May 2021

Swedish 3R Center Workshop: Replace strategy and networking activities i, 10 May 2021

Animal Research: Critical, Challenging & Creative Thinking Course iz, 10-13 May 2021

Dirty or clean mice - What is better for research? z Webinar (André Bleich), 11 May 2021

Poultry in biomedical research (1, 6th Meeting of LASA Large Animal Research Network (LARN),

11 May 2021

> 3rd Pan-American Conference for Alternative Methods z, Windsor, 12-14 May 2021

vV vV VvV V VvV VvV Vv
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A global map of 3R centres and associations/networks :P Norecopa
norecopa.no/global3R
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norecopa

English-language newsletters

Homepage (' Tell a friend | Subscribe | ('

sHARe THE NewsLETTER ON [} (i) (3 L

Newsletter no. 2-2021 from Norecopa

Welcome to Norecopa's second newsletter in 2021. Please share this with your colleagues and
friends!

norecopa.no/news/newsletters

Norecopa maintains an international Webinars and Meetings Calendar E, which is updated several

times a week, with links to recorded webinars and events here [:Ir You will find shortcuts to several
other key resources on our front page ] ’l v

We continue to update a list of resources related to the Covid-19 pandemic and about preparedness

in general: Be PREPAREd | ’, . Let us know if you have additions. 7_8 ti m e S a ye a r

You can tip a friend, subscribe or bscribe, and share the 1 on social di
using the links above. We are on Facebook (7' and Twitter (7 .

All Norecopa's s can be read here [ and their content is indexed by the search engine

on Norecopa's website (. . . o
This I tains the following items (if some links do not work, check that your nearly 1IOOO Internatlonal SUbscrIbers

mail program has opened the whole of the newsletter):

General update on Norecog's activities

4 pillars for good research
Interactive map of global 3R resources

Support for refinement of scruffing rodents

Nordic 3R webinars in May
Did you know...?

Centre for plastination and virtual reality

Anaesthesia of fish and environmental enrichment

The Refinement Wiki

Update on PREPARE

News from other 3R Centres

Glimpses from research

Food for thought

From the media

Webinars and Meetings Calendar Screenshot
Have your colleagues re-subscribed?

L I T




norecopa
What do we mean by Replacement?

Russell and Burch (1959):
'The substitution for conscious living higher animals of insentient material.’

Norecopa: PREPARE for better Science
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Brain electrode
Appearances can be misleading

)
i~
Norecopa: PREPARE for better Science http://www.all-creatures.org/anex/cat-res-07.html



http://www.agnthos.se/stereotaxic-equipment/stereotaxic-frames/model-900-motorized/small-animal-stereotaxic-instrument-motorized.html

Norecopa: PREPARE for better Science



Russell and Burch (1959):

'The substitution for conscious living higher animals of insentient material.’

Contemporary definition:
Methods which permit a given purpose to be achieved without conducting procedures
on animals.

NC3Rs: Standard Contemporary

Accelerating the development and use
, , of models and tools, based on the latest
Methods which avoid or _ _
Replacement : science and technologies, to address
replace the use of animals , o , ,
important scientific questions without the
use of animals

https://norecopa.no/alternatives/the-three-rs

Norecopa: PREPARE for better Science



Full Replacement:
No use of any research animals

Partial Replacement:
Use of animals not considered to be sentient
e.g. immature vertebrates

Cells or tissue taken from animals killed solely for that purpose and without
any prior treatment
Fruit flies, worms

Neither fish nor cephalopods (octopus) are an alternative to
mammals! (nor are decapod crustaceans in some countries)

Norecopa: PREPARE for better Science
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* What s an alternative, and what types do we
have?

* Where and how do we find information about
them?

 What can we do about it?

e Alternatives to bad experiments

Norecopa: PREPARE for better Science



What is an alternative?

A method without the use of animals that gives the same
answers as an animal experiment.

Are these alternatives?
* Cell cultures

» Use of bacteria to test carcinogenicity
» Chemical analysis of biologically active compounds

Norecopa: PREPARE for better Science
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The potential for using alternatives

Basic research: + /-

Toxicological research ++

Education & training  +++ (very dependent upon objectives)

Production and testing ++++

Norecopa: PREPARE for better Science



1) Replacement alternatives — in the broadest sense @

Computer simulations

Films, video, virtual reality

Models, manikins, simulators, robots

QSAR (Quantitative Analysis of Structure/Activity Relationships)

Cell and tissue cultures, organoids, organ perfusion
High Throughput Screening (HTS), organs-on-a-chip

Biochemical & immunological methods (RIA, ELISA)

Hybrid DNA technique, Genetically altered microorganisms

Trials on “lower” organisms, including plants

Acute experiments (terminal anaesthesia)

Trials on dead animals (ethically sourced cadavers, slaughterhouse material)

Observation of animals in their natural setting or a brief period of captivity

Animals in need of clinical veterinary care

Research animals that will be used anyway

Surplus breeders from lab animal suppliers

Trials on humans (microdosing and medical imaging)

Synthesis of new evidence from experiments that have already been
performed

Replacement with a theoretical session

Norecopa: PREPARE for better Science



The Journal of Clinical Endocrinology

jcem.endojournals.org

doi: 10.1210/jcem-8-3-233
The Journal of Clinical Endocrinology & Metabolism March 1, 1948 vol. 8 no. 3 233-243

Home

ARTICLES

THE RAPID RAT TEST FOR PREGNANCY:
THE OVARIAN HYPEREMIA RESPONSE AS
A ROUTINE DIAGNOSTIC PROCEDURE*

GARDNER M. RILEY, Ph.D., MARJORIE H. SMITH, B.S. and PEARL BROWN, B.A.

EI Author Affiliations

Department of Obstetrics and Gynecology, University of Michigan Medical School Ann
Arbor, Michigan

Excerpt

SEVERAL authors have described rapid tests for pregnancy based on the hyperemic response of
the immature rat ovary to pregnancy urine gonadotropin. Salmon and associates (1) observed that
ovarian hyperemia was produced within six hours following a subcutaneous injection of pregnancy
urine and suggested this as a test for pregnancy. Kupperman, Greenblatt and Noback (2) reported
that the duration of the test could be reduced to two hours provided the urine was injected
intraperitoneally.

The accuracy of the two-hour test (excluding observations in ectopicpregnancy) has recently been
reported by Kupperman and Greenblatt (3) to be 99.5 per cent in a total of 752 tests. Bunde (4)
using either the twohour test with intraperitoneal injections or the six-hour test with subcutaneous
injections, obtained an accuracy of only 84.5 per cent in 108 tests. A test developed by Zondek,
Sulman and Black (5) consists of two subcutaneous injections of pregnancy urine at an interval of
one hour. The accuracy of this test wae AQ nar cant at two hours, 92.2 per cent at six hours and
99 per cent at twenty-four hours.  Screenshot

Norecopa: PREPARE for better Science
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The long and winding road to replacement...

,ff-‘
.
=

International regulations
Costs
Validation and detection

of novel toxins

Norecopa: PREPARE for better Science
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The Mouse Bioassay for shellfish toxins




Choose your objectives!

You can’t decide whether or not there is an alternative until you know the aim of the

experiment.
An example: animal use in education and training

» Teaching and practising:
- laboratory skills
- general animal handling skills
- preparation-specific animal skills
« imparting good ethical thinking
* new knowledge and reinforcing existing
 data handling skills
 experimental design skills
« communication skills (oral, written)
» group work
« staff-student interaction

Norecopa: PREPARE for better Science
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Rikke Langebak, University of Copenhagen

Norecopa: PREPARE for better Science



Rikke Langebak, University of Copenhagen

Ligate stump of vessel in rat
¢ Grab the vessel with a haemostat
* Place a ligature around the vessel,

* Tighten the first two throughs by
the knot and let your thumbs’ kny
other.

TN
S
¢ After placing the ligature, test it |
syringe

* Remove the ligature before you

https://norecopa.no/education-training/homemade-educational-materials

Norecopa: PREPARE for better Science



'We may need the animals, as it were, on the

night; but the machines will do very well at
rehearsals’

“Alternatives” may be too poor to replace animals totally, but may be excellent as
briefing or debriefing aids.

Norecopa: PREPARE for better Science
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Learning new information without animal
experiments by Synthesis of Evidence:

Systematic Reviews of ones that have already
been published!



norecopa

Radboudumc

SYstematic Review Center for Laboratory animal

Experimentation
SYRCLE

“vera. ANALYSIS

. . ) . 5. ASSESS STUDY QUALITY
Systematic Reviews and Synthesis of Evidence

4. EXTRACT CHARACTERISTICS &

DOSE
ETC

1.PHRASE THE RESEARCH QUESTION

Norecopa: PREPARE for better Science
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Why is 3R literature hard to find?

* Bibliographic databases are often not used adequately
(poor overlapping between the databases)

» Too few scientists are aware of the specialist 3R-
databases

 Scientists rarely use "3R” words when they write
titles/abstracts/keywords for their papers

« Databases rarely flag 3R-papers with explicit thesaurus
terms

« We have no single "Journal of Alternatives”

Norecopa: PREPARE for better Science



The EURL ECVAM
Search Guide

Can be ordered free of charge from

bookshop.europa.eu GOOD SEARCH PRACTICE
on Animal Alternatives

EUR 24391 EN - 2013

Norecopa: PREPARE for better Science



Alice Tillema, Radboud University
http://norecopa.no/how-to-construct-a-literature-search.pdf

How to construct a literature search
Alice Tillema, Medical Library, Nijmegen

Radboud University % Radboudumc

Norecopa: PREPARE for better Science
Norecopa: PREPARE for better Science



nature :p norecopa
human behaviour

Perspective | Open Access | Published: 10 January 2017
A manifesto for reproducible science

Marcus R. Munafé &, Brian A. No:

Button, Chistopher 0. crembers, FIGUIe 1: Threats to reproducible science.

Jan Wagenmakers, Jennifer J. Wa ) ¢ y
From: A manifesto for reproducible science

Nature Human Behaviour 1, Artic

33k Accesses | 518 Citations | Publish and/or Generate and
conduct next experiment specify hypothesis
Publication bias Failure to control for bias

Interpret results
P-hacking

Analyse data and
test hypothesis

P-hacking

Norecopa: PREPARE for better Science
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Genotype
Group size Microbiome
Power % Transport
Bias ‘ . Social hierarchy
HARKing _— ' Acclimation
p-hacking Environment

r— f o i

)
. Variability of resp Conti e
Unreliable and invalid data * Procedural suffering
 Poor replicability Poor welfare
|

Refinement Reduction Replacement

Lab animal community -//- Statisticians -//- In vitro experts

Norecopa: PREPARE for better Science
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EU Directive 2010/63

Article 38:

- The project is justified from a scientific or educational point of view or required by
law;

- The purposes of the project justify the use of animals;

Article 33 - Non-technical summaries:

Demonstration of compliance with the requirement of replacement, reduction and
refinement.

Recital no. 10:

This Directive represents an important step towards achieving the final goal of full
replacement of procedures on live animals for scientific and educational purposes as
soon as it is scientifically possible to do so.

Norecopa: PREPARE for better Science



EURL ECVAM Recommendation
on Non-Animal-Derived
Antibodies

EUR 30185 EN

https://publications.jrc.ec.europa.eu/repository/handle/JRC120199

Norecopa: PREPARE for better Science

&

norecopa

EARA/EFPIA response to
EURL ECVAM Recommendation

on Non-Animal-Derived
Antibodies

European Animal fp* 7N
uro :
Research Assockation e la ) Anlmlhﬂw

https://www.eara.eu/post/eara-efpia-response-to-antibody-recommendation
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Summary of key points:
- Animal-derived antibodies have unique properties, being based on the immune systems of humans
and animals.
- Non-animal-derived antibody technologies still cannot recapitulate many of the properties which
make animal-derived antibodies so useful.
- The vast majority of approved therapeutic antibodies are from animal-derived origin.
- In COVID-19 research, we have seen the benefits of animal-derived antibodies which have played a
key role in potential therapeutic development and will be essential in the large- scale production of
approved therapeutics which counter coronavirus infections.
- Animal health and veterinary medicine requires development of antibodies suitable for a vast range
of animal species, which currently is not possible with non-animal-derived methods.
- Restricting the use of animal-derived antibodies would have implications for the competitive nature
of EU research, and access of European patients to the best medicines.

https://230099ef-af46-4cc6-b2be-415f0041b55e.usrfiles.com/ugd/230099 55a2f8cd94c644eaa699989849b00723.pdf

Norecopa: PREPARE for better Science
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FAQs

Frequently asked questions

EURL ECVAM Recommendation
on Non-Animal-Derived
Antibodies

https://ec.europa.eu/jrc/en/science-update/answering-your-questions-about-non-animal-derived-antibodies

Norecopa: PREPARE for better Science
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'The Recommendation does not impose a ban on the use of animals for the
development and production of antibodies. Instead, it simply calls for proper
adherence to the legal obligations adopted under Directive 2010/63/EU...

This relates in particular to the evaluation process carried out by competent authorities
in Member State and the need for case-by-case scrutiny of project proposals to ensure
that the use of live animals for developing or producing antibodies is scientifically

justified.

According to Maurice Whelan, "It's important to us that people and organisations with
an interest in this area take this opportunity to not only appreciate better what's
actually said in the ESAC Opinion and our Recommendation, but also to gain a better
practical understanding of Directive 2010/63, and the many scientific benefits offered

by non-animal alternatives”.

https://ec.europa.eu/jrc/en/science-update/answering-your-questions-about-non-animal-derived-antibodies

Norecopa: PREPARE for better Science



Newcastle
¢/ University

Biosciences Institute

Research Impact

Our research generates scientific impact through the creation of a collaborative and

multi-disciplinary research environment.



PLOSY: Publish with PLOS v R h C i Open S v Resources v About PLOS Q —

PLOS BLOGS

EveryONE

About This Blog  About PLOS ONE

Collaboration on the road to better preclinical
research

October 6,2020 / PLoS ONE Guest Blogger / Guest Post

(¢ ]v]efa]+]

-
|

https://everyone.plos.org/2020/10/06/prepare
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Norecopa: PREPARE for better Science
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The mouse

Breeding

New social groups

Transportation

Acclimatisation to research facility
Allocation to experimental group
Adaptation to new diet

Handling and immobilisation

Blood samples

often also:

injections, gavaging, surgery
pain and distress
developing iliness and death



NASA chsnews.com . no.wikipedia.org

Complex machines/animals create known or unknown unknown interactions

|
of Care!
Design weaknesses (which the engineers knew about!) We nEEd a Culture

External pressure to launch (political, media) - "Publish or perish"

Management decisions (pushing the safety envelope):
“We’ve got away with it before” / ”We’ve managed to publish this before”

A combination of many factors, each of which may be appear insignificant
until they occur simultaneously

Norecopa: PREPARE for better Science
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"because we've always done it that way"

= y y
- i as often as necessary
x W

"there are no alternatives"

Shouldn't we as scientists be open for novel methods...?

Closely related to a culture of care is the concept of
a Culture of Challenge (Louhimies, 2015).

Look for the acceptable, rather than choosing the
accepted.

https://medium.com/the-composite/in-defence-of-the-emperors-new-clothes-dd23b1c04455

Norecopa: PREPARE for better Science



Communication and the Culture of Care

Penny Hawkins, RSPCA Research Animals Department
on behalf of the International Culture of Care Network*

Effective two-way communication between scientists and animal technologists is
essential for a good Culture of Care

The European Commission suggests the 'development of formal and informal
communication channels, for mutual benefit with respect to science and animal welfare’
Here are some examples from International Culture of Care network members

Other ideas

A ‘boxless’ event: anyone

can submit ‘out of the box’
ideas to improve practice

A staff survey for all e
e.g. how much do you

agree with statements such

as ‘in our group we listen to - =
each others’ ideas about &—

animal welfare’

%

=3 =
*norecopa.no/culture-of-care

norecopa

The International Culture of Care Network

A Quick Start Guide and more resources

norecopa.no/CoC



JRC SCIENCE FOR POLICY REPORT nlelp=eefp

Bridging Across Methods in
the Biosciences

-BeAMS-

T

ec.europa.eu/jrc/en/news/bridging-silos-biosciences

'Compartmentalisation within biosciences is limiting the potential for new methods to translate from
one domain to another.’

This may be a challenge for scientists used to humanising animal models in basic research

Norecopa: PREPARE for better Science



JRC SCIENCE FOR POLICY REPORT @

Bridging Across Methods in

the Biosciences
~-BeAMS~-

E&i_? A X

-

'Take Alzheimer’s disease for example. There are only 5 drugs approved for treating it,
and these only offer minimal benefits in some patients, without any improvement in
long-term prognosis.

And to make matters worse, this disease has the highest failure rate in drug
development (over 99%) with no new drug appearing in the last 10 years.

Often the type of scientific method used by an investigator, for example based on an
animal model (in vivo), a cell-based assay (in vitro) or a computer simulation (in silico),
strongly influences the way in which research problems are both formulated and

addressed.'
Norecopa: PREPARE for better Science



Newcastle
¢/ University

Biosciences Institute

{4 Our vision is to unravel basic biological processes and solve
major biomedical challenges, generating knowledge that is vital
to human health and the next generation of clinical therapies. ))

Professor Joris Veltman, Biosciences Institute Dean




A paradigm shift is underway:

Understand the mechanisms and
pathways, rather than trying to

understand or humanise an animal
model



Lung-on-a-chip
Wyss Institute, Harvard

Norecolga: PREPARE for better Science
Norecopa: PREPARE for better Scie WySs & INSTITUTE
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Next generation Multi-Organ-Chip

diermnal
inhelgtion g

oral

Marx et al., Altern Lab Anim. 2012 Oct;40(5):235-57 T ] ,S S | ' S E
e==

Norecopa: PREPARE for better Science - Norecopa - Emulating Human Biology
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European
Commission

High Throughput Screening (HTS)

Robotic platform with high-throughput
liquid handler for sample preparation,
dilution and test-plate treatment.
Supported by optical plate reader, plate
washer and incubator

Cell culturing and Automated imaging
compound management microscope can be added
laboratories Data management system to trace for high-content screening

and process the test data
https://eurl-ecvam.jrc.ec.europa.eu/laboratories-research/high-throughput-screening-and-test-development/hts

Norecopa: PREPARE for better Science



2020 Call: Identifying new regulators of cell invasion in colorectal cancer using the Drosophila adult

intestine

05/10/2021 | Funded Projects
Project 0C-2020-011

Colorectal cancer (CRC) is a cancer of the colon and the rectum. It is the third most prevalent cancer worldwide
and is the fourth most common cause of cancer-related deaths. If the cancer is localized, the five-year survival
rate is 90%; if the cancer has spread — metastasized - the five-year survival rate drops to 14%. Consequently, it is
crucial to understand how CRC cells adopt a metastatic fate.

The predominant CRC signature is hyperactivation of Wnt and RAS signaling plus loss of cellular repair pathways.

There have been many attempts to develop metastatic CRC mouse tumor models to define the molecular
progression of the disease. Unfortunately, the path to developing these models has heavily relied on “trial and
error” mouse screens. Recently however, Drosophila researchers have developed the genetics and screening
tools to study CRC metastasis in the fly gut.

The project will use the newly established Drosophila CRC metastasis model to screen for genes involved with
promoting cell invasion, a key initiating step in metastasis. The researchers will then characterize these genes
in Drosophila and identify which conserved molecular systems are involved with the metastatic pathway.

Dr Jamie Little
University of Zurich

Prof. Konrad Basler
University of Zurich

Dr Erich Brunner
University of Zurich

Dr Hassan Fazilaty
University of Zurich

Norecopa: PREPARE for better Science

norecopa

‘ds/research-funding/funded-projects
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Image © Sarah Hedtrich
8th Annual 3Rs Symposium: Pandemic-Driven Advances

June 3-4, 2021

Norecopa: PREPARE for better Science
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Enorm isklump festet seg til
reinsdyrets radiohalsband

i

SMERTER: Denne wvilireinen métte aviives | Nordfjella. En isklump pd@ GPS halsbédndet hadde vokst seg starre enn hodet pé reinen.
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"Simple” identification methods?
Do they affect the animal?

http://blogs.discovermagazine.com/notrocketscience/2011/01/12/flip
per-bands-impair-penguin-survival-and-breeding-
success/#.VLU6_8Y7_wo

Photo: T. Poppe, NMBU

Norecopa: PREPARE for better Science
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Using DNA technology to monitor the
movement of wildlife without invasive
tracking and tagging systems

@ystein Flagstad

https://norecopa.no/Nordic-webinars

“ANINA

Norsk institutt for naturforskning




DNA-based monitoring Scandinavian carnivores

DNA-profiles from the scat samples provide
unique ID-codes (1=6), that can be traced
back to certain individuals in the target
population(s)

Yearly sample collection allow us to
follow the same individuals during a
period of several years

" e home range and territories

e reproduction

: e dispersal and migration patterns
mapping=

e population size and - dynamics

\_® genetic structure; levels of isolation

)
“ANINA
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Home ranges and movements

The emperor

The King-of of Forelhogna

Doyvrefjell

Prins*Arthur
of Jotun-
heimen

Forrest
Gump

Screenshot



Patterns of emigration/immigration in a managed population

Compared immigration/
emigration of wolverines
between Sweden and

2002-2013
3652 samples
619 individuals

© DNA samples
+ Culled wolverines
v E14 highway

Gervasi et al. 2015 (Biological Conservation 191, 632-639)



Genetic structure and dispersal patterns

Population 2008/2009

Immigration rate 95% CI Proportion admixed

0.046 0.036-0.055 0.139
0.290 0.271-0.309 0.000
0.032 0.023-0.040 0.000

0.285 0.271-0.299 0.050

Population 2014/2015

Immigration rate 95% CI Proportion admixed

0.057 0.044-0.070 0.218
0.149 0.122-0.176 0.143
0.067 0.055-0.080 0.167
0.219 0.196-0.241 (0.050
0.229 0.220-0.238 0.312
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2020 Call: Reducing the need for lethal health monitoring in trout

05/10/2021 | Funded Projects
Project 0C-2020-003

Proliferative Kidney Disease (PKD) is a deadly parasitic fish disease that is classified as
reportable and that has to be monitored in Switzerland. For this purpose, 15'500
potentially healthy pre-reproductive brown trout were electrofished and euthanized
since 2000 to determine their PKD status by the applicant at the Centre for Fish and
Wildlife Health (FIWI) alone.

This project aims to establish an alternative, non-lethal and animal-independent
monitoring method based on pathogen DNA detection from water samples (an
approach also called “eDNA”" - environmental DNA). By establishing sensitive and
reliable technical methods, and by evaluating them in the field, we will generate spatio-
temporal detection probability maps and will provide the necessary expertise and tools
for our implementation partners in cantonal and federal fish health and water quality
monitoring to replace current monitoring practices.

Dr Heike Schmidt-Posthaus
University of Bern

Prof. Irene Adrian-Kalchhauser https://www.swiss3rcc.org/en/funding-awards/research-funding/funded-projects
University of Bern
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Novel human-cell based models to study
neurodegeneration

https://norecopa.no/Nordic-webinars

Sdrka Lehtonen, PhD, Docent in Neuropharmacology

Head of Human brain disease modelling group

UEF // University of Eastern Finland



Current in vivo approach does not necessary predict
human effects

> Traditional drug success rate from preclinical stage to phase |
clinical trials is only 30 % and in clinical trials 10%.

research

> Clinical trials of CNS drugs have shown a very low overall
Translational success rate (6.2% vs. 13.3% for non-CNS drugs)

research
> For AD, only 1 out of 244 experimental compounds in

Preclinical Alzheimer’s clinical trials was approved during a 15-year period
research

Clinical Average cost for approved drug: over $ 2 billion
ECE Average time: 10 years

UEF // University of Eastern Finland



Humanized mouse

Human stem cells

.

¢

Translate
- to humans
Humanized /\ |
mouse :
Pre-clinical model : Regenerative medicine
UEF // University of Eastern Finlal 05/05/2021 10

Nature Reviews | Immunology




Humanized mouse model forebrain

Type of study | Transplanted human | Outcome of

cell type

References
transplantation

rag2”" or ragl™”
immunodeficient
mice

A2B5+/PSA-NCAM" (from
human 17-22-week old
fetuses); transpl.to forebrain
2 locations; 100,000 cells

UEF // Unir

CONTROL 3 MONTHS 8 MONTHS

12 MONTHS

T Calcium propagation, gap Han et al. 2013,

junction-coupled to host Cell Stem Cell
astroglia, T LTP; improved 12: 342-353
cognition functions (learning
and memory)

Human glial

progenitor cells
outcompete and
ultimately replace
resident mouse
glial progenitor
cells.

Max diamet
o888 8

Mouse
Chimeric
(Human)

Human




from here?

MODELING HUMAN NEURODEGENERATIVE DISEASES Where do we go

B

Animal Models

2D Culture Models

iPSCs

(Induced pluripotent stem cells)

3D Culture Models

— - R

IPSCs can give advantages over traditional animal models

in that they more accurately represent the human genome In vitro models

UEF // University of Eastern Finland
Albert et al., 2021 [UMS 22(9), 4334.




Summary

Development of human brain cell platforms for improved clinical
translation

Astrocytes or microglia in 2D system: 3D co-cultures with neurons:
- manifestation of disease pathology - mimicking in vivo complexity
- platform for drug trials - different functional behavior
Brain organoids: Humanized models:
- complex cellular interactions - studying contribution to the
- modelling of brain networks disease pathogenesis
- immunocompetent (microglia) - elucidate mechanism of
- vascularization (endothelial cells) neurodegenerative diseases

UEF // University of Eastern Finland 19




PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics:

Formulation of the study
1. Literature searches®

2. Legal issues*

3. Ethical issues,[harm—benefit assessment]and humane endpoints

4. Experimental design and statistical analysis*

Dialogue between scientists and the animal fa

5[ Objectives and timescale, funding and division of labour

6. Facility evaluation Items in pink are

7| Education and training* not typically

8.\ _Health ri vaste di . . .
highlighted in

Methods reporting guidelines

9. Test substances and procedures*

10. i ' &
11} Quarantine and health monitoring*
12.%]’

13. Experimental procedures*

14 Humane killing, release, reuse or rehoming
15\ Necropsy

*Replacement opportunities

Norecopa: PREPARE for better Science
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norecopa.no/PREPARE/prepare-checklist

norecopa

PREPARE

The PREPARE Guidelines Checklist
Planning Fesearch and Experimental F on Animals: for E

Adrian 1 Smith?, R. Eddie Chutton”, Elliot Lilley', Kristine E. Aa. Hansen’ & Trond Brattelid®
“Nerecops, c/o Norwegian Veterinary Institute. P.0. Box 750 Sentrum, 0106 Osio, Morway: *Royal (Dick) Schoaf of Veterinary Studiss, Easter Bush.
Midothisn, EH25 9RG. UK ; ‘Research Animals Department Science Group, RSPCA, Wilberforce Way, Southwater Horsham We=-~

*Section of Experimental Biomedicine, Dspartment of Production Animal Clinical Scences. Faculy of ks~

Sciznces. PO. Box 8146 Dep.. 0033 Oslo. Norway; “Division for Research bars~-

Sciances, 5020 Bergen, Norway. R S
2. Dialogue between scientists and the animal facility k ‘ r e
3. Quality control of the components in the study

The topics will not always be addressed in the order in which they -

checklist can be adapted to meet special needs, such as field stud .. we management of anmal

facilities, since in-house experiments are dependent upon their qua. - «wann of the guidelines is available on the Norecopa

website, with links © global resources, at hitps://norecopa.no/PREPARE.

The PREPARE guidelines are a dynamic set which will evolve as more species- and situation-specific guidelines are produced,

and as best practice within Laboratory Animal Science progresses.

PREPARE' consists of planning guidelines which are complemer
PREPARE covers the three broad areas which determine the qua
1. Formulation of the study

Recommendation

1. Literature [ Form a clear hypothesis, with primary and secondary outcomes.

searches ] Consider the use of systematic reviews.
L] Dacide uooa datab: " D lists {0 be coneulted and conckuct saacch t
] Assess the relevance of the spedies o bie used, its bicksgy and suitability to answer the experimental
[ Assess the reproducibility and transiatability of the project.

2. Legal issues [ Consider how the research is affected by relevant legisiation for animal research and other areas, €.9.

animal transport, occupational health and safety.
[ Locate relevant guidance documents (e.g. EU guidance on project evaluation)

3. Ethical issues, [ Construct a lay summary.

harm-be nefit [ In dialogue with ethics committees, consider whether stalements about this type of research have
assessment and al been produced.
humane endpoints | (] Address the 3Rs replacement, reduction, refinement) and fe 35s {good science, pood sense,
5 L
ey T TO T T
[ Perform a harm-benefit assessment and justify any likely animal harm
ISCUSS g OOjectves, 1T the animal use 1S 1or fonal of training pur Poses. |

=g TrTTE PTORCT.

[C] Define obiective, easily measurable and unsquivocal humane endpoints,

[ Discuss the justification, i any, for death as an end-point
4. 1T COTSTICT PROLS IO TS | STaUStCl DoweT 2ird s Trwen.
design and ] Define the experimental unit and decide upon animal numbers,
statistical analysis | L] Choose methods of randomisation, prevent observer bias, and decide upon inclusion

and exclusion criteria.

Norecopa: PREPARE for better Science

Recommendation

5. Objectives and [ Aange meetings with all relevant staff when early plans for the project exist.

;"mtu‘f:"g [ Construat an approximate timescale for the project, indicating the need for assistance with preparation,
\abour animal care, and waste

] Discuss and disclose all expected and potential costs.

[J Construct a detailed plan for division of labour and expenses at all stages of the study.

6. Facility [ Conducta physical inspection of the facilities, b evaluate building and e quipment standards and needs.
evaluation [ Discuss staffing levels attimes of extra risk.

7. Education and [ Assess the curent competence of stafl members and the need for further education or training prior
training

8. Health risks, (=] Perform arisk assessment, in collaboration with the animal faciity, for all persons and animals affectsd
:’ﬁ “”f"m;"" T O TOTECTy Ty e S

[ Assess, and if necessary produce, specific guidance for all stages of the project.
[C) Discuss means for containment, decontamination, and disposal of all items in the study.

9.Test substances | [ Provide as much information as possible about test substances.

and procedures [ Consider the feasibiity and validity of test procedures and the skills needed to perform them.
10. Experimental  pefeb - + "
animals [ Avoid generaton of surplus animals

11.Quarantine and | CJ Discuss he animals’ likely health status, any needs for transport, quarantine and isolation,
heath monitoring health monitoring and consequences for he personnel.

12 Housing and [ Attendto the animals' specific instincts and needs, in collsboration with exper! staff.
husbandry [ Discuss acclimatization, sptimal housing conditions and procedures, envirenmental factors and any
Smitatonc op tneee o o tood deocnotion soltany Sousool

13. Experimental | (] Develop refined procedures for capture, immobilisation, marking, and release orrehoming.
procedures [Z] Develop refined procedurss for substince admnistration, samping, sedation and anassthesia, surgery

and ther tachn igues,

14.Humane killing. | [T Consult relevant legslation and guidslines well in advance of e shady.
reiease, reuse of I [ Diafine primary and smergensy mehods for urmane killing

rehoming
[] Assess the competence of thase who may have 1o perform these tasks,
15. Necropsy [ Construct a systematic plan for all stages of necropsy, induding location, and identification of all
animals and samples.
References

1. Smif AL, Cluton RE Liley €, Hansen KEA & Brattehd T PREPARE Guicelines for Planning Anmal Research and Testing
Laboratory Anmals, 2017, D0 10.1177/002367 7217724823

Kikenny C. Browne WJ, Cutnil IC ef af Improving Bioscience Ressarch Reparting: The ARRIVE Guidstines for Reporing Animal Research.
AeS Biology: 2010; DOE 10.137 Vjournal pbic. 1000412,

Further information
hitps://s /PREPARE | p

opa.no | o



L)
Checklists

* Reduce risk of forgetting to carry out vital actions
* Ensure checks are carried out in the correct sequence

* Encourage cooperation and cross-checking between crew
members

 Make sure that everyone is "on the same page"

Norecopa: PREPARE for better Science
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Too late to read the checklists when you have ARRIVEd! @

T

colourbox.com

Norecopa: PREPARE for better Science
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In addition to the checklist, much more information is available on:

norecopa.no/PREPARE

(‘ ) norecopa Sy

About Norecopa Alternatives Databases & Guidelines  Education & training  Legislation Meetings More resources News PREPARE ¢ pecies

PREPARE Checklist 1-Literature searches 2-Legal issues

3-Ethical issues, Harm-Benefit Assessment and humane endpoints 4-Experimental design and statistical analysis
5-Objectives and timescale, funding and division of labour 6-Facility evaluation 7-Education and training
8-Health risks, waste disposal and decontamination 9-Test substances and procedures 10-Experimental animals
11-Quarantine and health monitoring 12-Housing and husbandry 13-Experimental procedures

14-Humane killing, release, re-use or re-homing 15-Necropsy Comparison with ARRIVE

norecopa.no / PREPARE £ |w]s] +]

Norecopa: PREPARE for better Science
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About Norecopa  Alternatives  Databases & Guidelines  Education & training  Legislation Meetings More resources News PREPARE Species

3-Ethical issues, Harm-Benefit Assessment and humane endpoints 4-Hxperimental design and statistical analysis

3 evaluation 7-Education and training
9-Test substances and procedures 10-Experimental animals

8-Health risks, waste dlsposal and decontamination
11-Quarantine and health monitoring 12-Housing and husbandry 13-Experimental procedures

14-Humane killing, release, re-use or re-homing 15-Necropsy Comparison with ARRIVE

norecopa.no PREPARE [ £ |w]=]+]

Harm-Benefit Assessment

Harm-Benefit assessment, an evaluation of the likely sources and level of suffering of a
planned procedure, followed by an assessment of the potential benefits of the research
weighed against these harms, lies at the heart of legislation in the EU (' and elsewhere. A
framework for severity assessment and severity classification (4 must be established and
justified. The likely adverse effects of each procedure should be described, along with their
likely incidence and methods of recognising them, with indications of how these effects can
be mitigated by |mplement|ng refinement. This necessitates the mvolvement of personnel

made of the maximum amount of p€in, dlstress or Iastlng harm to which an individual can be

Links to quality guidelines worldwide on e.g. blood sampling, injection volumes, housing
and husbandry, analgesia, humane endpoints, experimental design

Norecopa: PREPARE for better Science
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Clicker training

Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a click or another distinctive sound
) is deli d and within the following few seconds the reward is p! (primary reil ,”'A The click bridges the time between the

Main page \ y rei
gA a' e Recent changes desired behavior and the presentation of the reward!"), A target stick providing a visual guide for the animal can be used for the training.

Animals are usually trained individually, though it is also possible to perform clicker training in a groups, e.g. - .

Help about MediaWiki 2 2 % 3

in mice, rats, and rabbits. For rats, it was demonstrated that they leared tasks by observing the clicker
Tools tranining of their cage mates'?),
Uirelohediead Clicker training can be used to train animals in a stress-free way. The ing behavi are for
Related changes

what this technique can be used for:

- og o Upload file
REfI n e m e nt W I k I Special pages Mice: entering a tunnel, following a target stick, climbing on the palm of the hand /%!
Printable version
Permanent link Rats: following a target stick, voluntarily change to a cage, observational leaming @l
S o Clicker training with mice using a target 8
cf”m Rabbits: following a target stick, rearing/standing up to inspect the abdomen, approaching a human, being stick. Left: The mouse is following the target stick
odiud i touched and lifted by a human, trimming nails, coming on command and is climbing on the experimenter's hand. If the
hand is lifted, the mouse will remain on the palm of
Pigs: Pigs can be easily trained to cooperate if they are treated i and desired behavior is the hand. Right: The mice are trained in a group.

Two mice are following the target stick on the paim

3 Lo A o o(d)
reinforced by providing food stuff in form of treats and apple |uu:o| 5 of the expe ter's hand,

1. 1917 Feng, Lynna C.; Howell, Tiffani J.; Bennett, Pauleen C. (1 August 2016). “How clicker training works: Comparing Reinforcing, Marking, and
Bridging Hypotheses"&. Applied Animal Behaviour Science. 181: 34-40. doi:10.1016/j.applanim.2016.05.012£. ISSN 0168-1591&.

2. 12027 gidinger, Charlotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgart, Jan (25 October 2018). "Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages"#. JoVE (Journal of Visualized Experiments) (140): e58511. doi:10.3791/58511&. ISSN 1940-
087X. PMC 6235608% . PMID 30417890%.

3. 1 Leidi Cl t , Felix; Thone-Reineke, Christa; B: Nadine; B: , Jan (6 March 2017). "Introducing Clicker Training as a
Cognitive Enrichment for Laboratory Mice" . JoVE (Journal of Visualized Experiments) (121): 55415. doi:10.3791/55415%. ISSN 1940-087X .

PMC 5408971&. PMID 28287586 %.
4. 1 "Positive Reinforcement Training in Large Experimental Animals® & (PDF).

Experts for clicker training in mice and rats: TARC &, Mainz, Germany

This page was created and edited by KH191219 (talk).

This page was last edited on 27 May 2020, at 11:23,
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Refinement of scruffing mice

norecopa.no/scruff

Three finger bet than two

Immobilizing
Sinus bradycardia, VEC

T JETT

-0.8

Baseline

Reprinted with permission. Labitt RN, Oxford EM, Davis AK, Butler SD, Daugherity EK. 2021. A Validated Smartphone-based Electrocardiogram Reveals Severe
Bradyarrhythmias during Immobilizing Restraint in Mice of Both Sexes and Four Strains. J Am Assoc Lab Anim Sci 60:201-212. DOI: 10.30802/AALAS-JAALAS-20-000069

Norecopa: PREPARE for better Science
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Contact oss

+47 4122 09 49
post@norecopa.no

f Norecopa on Facebook

Norecopa: PREPARE for better Science

Street address

Ullevalsveien 68
0454 Oslo

Postal address

% Norwegian Veterinary
Institute

P.O. Box 750 Sentrum
N-0106 Oslo, Norway

Org.no. 992 199 199

Bank account: 7694 05 12030
(IBAN: NO517694 0512 030)
(payment must be marked
12025 Norecopa')
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