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Food Security Act of 1985

Subtitle F, Animal Welfare, Public Law 99-198

Improved Standards for Laboratory Animals Act
https://awahistory.nal.usda.gov/search/5238128

“...the farm bill contains legislation
dealing with the humane treatment of
animals. The main thrust of the bill is to
minimize pain and distress suffered by
animals used for experiments and tests.
In so doing, biomedical research will gain
In accuracy and humanity. We owe much
to laboratory animals and that debt can
best be repaid by good treatment and
keeping painful experimentsto a
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https://awahistory.nal.usda.gov/search/5238128
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AWA Defines Service at NAL
(7 U.S.C. 2142, Sec. 13, Subsection e)

The Secretary shall establish an information service at the National Agricultural
Library. Such service shall, in cooperation with the National Library of Medicine,

provide information—

1. pertinent to employee training;

2. which could prevent unintended duplication of animal .
experimentation as determined by the needs of the research facility;

and

3. on improved methods of animal experimentation which could--
(a) reduce or replace animal use; and

(b) minimize pain and distress to animals, such as anesthetic
and analgesic procedures.
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3Rs Alternatives

Video provided for informational purposes by Roche Research and Development



https://www.roche.com/research_and_development/who_we_are_how_we_work/ethics_in_rd/animal_research.htm
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History of the 3Rs

“The 3Rs, as first described... by Russell and Burch in 1959 in their book "Principles of
Humane Experimental Technique", are regarded as new scientific methods that
incorporate some aspect of replacement, reduction, or refinement of animal use in

pursuit of the minimization of animal pain and distress consistent with the goals of the
research.”

https://caat.jhsph.edu/principles/the-principles-of-humane-experimental-technique



https://caat.jhsph.edu/principles/the-principles-of-humane-experimental-technique
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Replacement

Substituting sentient
animals with insentient
material

Image: Wyss Institute

I—
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https://wyss.harvard.edu/technology/human-organs-on-chips/
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Traditional Sentinel Moniftoring Program
Method: _ W 4/ -
Sentinel Animals o |

“The colony’s soiled
bedding is collected
and placed in the
*sentinel animal’s cage
to see if the animal
becomes infected with
a bacteria, virus, or
parasite.”

-LARC

https://slideplayer.com/slide/9134403/

*Animals used as a monitoring tool to observe animal groups for infectious agents that may impact the health of the animals as well as the experimental study. 10


https://slideplayer.com/slide/9134403/
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Replacement Method:
Environmental Health
Monitoring

Methods such as exhaust air
dust testing and PCR testing of
filter material or swabs can
replace sentinel animals to
detect specific pathogens

Pettan-Brewer, C., Trost, R. J., Maggio-Price, L., Seamons, A., & Dowling, S. C. (2020). Adoption of Exhaust
Air Dust Testing in SPF Rodent Facilities. Journal of the American Association for Laboratory Animal
Science, 59(2), 156-162. https://doi.org/10.30802/AALAS-JAALAS-19-000079



https://doi.org/10.30802/AALAS-JAALAS-19-000079
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Il Reduction

Reduction in the number of
animals required per
experiment/study while
still achieving robust
results
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Animals Serving as Their Own Control
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* Same animal experiencing control
and treatment groups = fewer
animals

* Reduces variability in results!

 Example:
— Tracked cow A’s steps for 24 hours W *
, X /4
(control) 1‘\' 4
— Tracked cow A’s steps during 24- NN
hour laying- deprivation period Lu 4

reatment B
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|| Refinement

Methods that minimize
animal suffering and
iImprove animal welfare
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Handling & Training

Remember: less is more

Rat Tickling
https://www.youtube.com/watch?v=78PfGQbL-g0

¢ = ,# (" —;',./""

Positive Relnforcement

Mouse Tuneling

15
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So What’s The Problem?

16
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Decreased Discoverability of 3Rs Citations

“...This is the first study to demonstrate that pair

housing improves the affective aspect of calf welfare
-7 when compared to individual housing.”
\l' d Buckova, K., Spinka, M. & Hintze, S. Pair housing makes calves more optimistic. Sci

“...These results suggest that nesting material enrichment provided
throughout an animal’s life may reduce overgrooming-related self-
injury.”

‘daYa¥a a) aYls a g A __N\lg Nng matarial anrichman a¥a a avuari af avargracming alatod a

“...These findings suggest that testing media in pooled soiled bedding
samples is more effective than traditional sentinel methods for
colony health surveillance and is a viable option when sampling at the
rack level is ineffective.”

Hans
Meth
Scien

“This article discusses recent developments in soft-tissue surgery teaching...A
silion-based, life-like canine ovariohysterectomy model was developed with the
assistance of a model-making and special effects company.”

Gopinath D, McGreevy PD, Zuber RM, Klupiec C, Baguley J, Barrs VR. Developments in undergraduate teaching of small-
animal soft-tissue surgical skills at the University of Sydney. J Vet Med Educ. 2012 Spring;39(1):21-9. doi:
10.3138/jvme.0411.044R. PMID: 22430078.

17



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.30802%2FAALAS-JAALAS-20-000096&data=04%7C01%7C%7C40f2ec37c46449837e4808d981c6ba45%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C637683512788382334%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=3QhwrgkbL8W%2FAwWa7Md4ECsFN5XlGBLjrpSoKbtY%2Fd4%3D&reserved=0

Conducting a
Literature Search

SEARCH DEMONSTRATION

L
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Search Example: Housing of Mice

A research lab is planning multiple studies using a strain of common
laboratory white mice. They are planning to house the mice in stacked

wire cages with feeders/waterers. Mice are individually housed in steel
cages with no bedding or other enrichments.

What 3Rs modifications PeS—SS————
could be made to this '
housing model to

improve animal well-
being and reduce e oo
stress? -

>
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Example: Identify Key Concepts/Keywords

A research lab is planning multiple studies using a strain of common laboratory
white mice. They are planning to house the i in stacked wire cages with
feeders/waterers. Mice are h housed in steel cages with _

Concept/Keyword Type Search Terms/Keyword

Housing housing

mice
“environmental enrichment™”

20
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Terminology for Refinement Alternatives

analgesic or analgesia or pain reduction .
anesthetic or anasthetic or anaesthetic .
animal welfare or well-being or wellness or colony
management

assay or technique or method or procedure
bedding or substrate .
behavior or behaviour or ethology °
blood draw or blood sampling or sample sites .
(intravenous, tail vein, saphenous vein, etc.) .
challenge method or infection .
environmental enrichment .
euthanasia or humane endpoint .

grimace scales (for pain monitoring)
handling or humane handling or humane restraint
or humane treatment

husbandry or housing or caging

imaging or scanning (MRI, magnetic resonance
Imagery, PET scans, positron emission
tomography, CAT scans, bioluminescent
scanning)

Injection or injection site

non-invasive or less-invasive

pain or stress or distress

positive reinforcement training or animal training
refinement

social housing or group housing

telemetry device, monitoring device, biotelemetry

Most search terms are obtained from

the protocol and area of study. 1
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Terminology for Reduction Alternatives

animal model

animal study registries

auto control (using animal as its own control)
biomarker or biological marker
computational methods, computational
models, in silico

data repositories or reuse data
experimental or statistical design (pilot
study, variation, sample size, etc.)
imaging or scanning (MRI, magnetic
resonance imagery, PET scans, positron
emission tomography, CAT scans,
bioluminescent scanning)
Microsampling

monitoring device or telemetry device,
biotelemetry

pilot study

reduce or reduction or minimize or “use
fewer animals”

reusing or sharing or repurposing animals
(between studies)

sample size or “number of animals”
tissue banks

variation (i.e., minimizing variation
among animals in study)

22
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Terminology for Replacement Alternatives

animal testing alternative or animal use
alternative or alternative (useful primarily in
toxicology and education)

cadaver or carcass

cell culture, cell line

computer aided instruction, computer assisted
instruction

computational methods or models (in silico)
computer (simulation or application or model)
digital imaging

interactive

in vitro

isolated (cell, tissue, organ)

mannequin or manikin or model (non-animal)
mathematical (computational biology or model or
simulation)

model (animal, cadaveric, interactive,
mathematical, statistical, theoretical), modeling
(US spelling or modelling (UK spelling)
non-animal model

organ-on-a-Chip or microfluidic device
organoids or 3-D organoids

plastinate or plastination

software

replacement alternatives

simulation or simulator or trainer
structure evaluated system

tissue culture or organ culture

tissue engineering

video (disc, display)

virtual (reality) 23

Animal Use Alternatives Thesaurus, National Agricultural Library
https://naldc.nal.usda.gov/catalog/7085299



https://naldc.nal.usda.gov/catalog/7085299
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Combining The Search Strings
* Housing: housing OR cage OR enclosure.
* Animal: mice OR mouse OR murine OR mus.

* 3Rs: “environmental enrichment™*” OR “social housing” OR toys
OR “animal welfare” OR “reduce stress” OR bedding OR “nesting
material*”.

24



USDA

=—== National Agricultural Library
— United States Department of Agriculture

PubMed

m National Library of Medicine & elizabeth.tobey@lac...

National Center for Biotechnology Information

PUbWEd .gov

Search PubMed Search

Advanced

PubMed® comprises more than 30 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full-text content from PubMed Central and publisher web sites.

ubmed.ncbi.nlm.nih.gov



https://pubmed.ncbi.nlm.nih.gov/
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Evaluate and Refine the Search Based on Results

* If most of the results are relevant, the search strategy doesn’t need
another concept added.

e |fthe results are too broad, consider limits:

— Publication year.
— Specific fields (e.g., title, keywords, abstract).

* Fixwhatyou can
— Add a NOT group of things to exclude.
— Fix any unintended truncations results.

26
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Document Your Search!
Maintain citation lists.
— Endnote
— Refworks
— Mendeley = T
— Zotero Ref Works
I Clarivate

Analytics

&N

MENDELEY

EndNote

27
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Citation that Incorporates 3Rs Alternatives

André V, Gau C, Scheideler A, Aguilar-Pimentel JA, Amarie OV, Becker L, et al. (2018)
Laboratory mouse housing conditions can be improved using common
environmental enrichment without compromising data. PLoS Biol 16(4): €2005019.
https://doi.org/10.1371/journal.pbio.2005019

From the abstract:.....“.. .nesting
material and shelters may be used to
improve animal welfare without
impairment of experimental outcome or
loss of comparability to previous data
collected under barren housing
conditions.”
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Search Evaluation
Red Flags

29
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How many databases do you typically use when
conducting a literature search?

30
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Best Databases for Animal Welfare and Alternatives Info

Web of

AGRICOLA .
Science

Psycinfo CAB Direct

. Aquatic
Zoological Sciences and
Record Fisheries

Abstracts
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AWIC: Products & Services

32
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National Agricultural Library Resources

Home Topics Publications Collections Data Services About Us

= | Animal Welfare Information Center

Home » Information Center » Animal Welfare Information Center » Animal Welfare Information Center ‘ AWI C ’
About AWIC ) . .
s o https://www.nal.usda.gov/legacy/awic
o
©

Animal Welfare Information Center

Training

Alternatives Literature

Searching The Animal Welfare Information Center (AWIC) is mandated by the Animal Welfare Act (AWA) to provide
information for improved animal care and use in research, testing, and teaching.

Ll - .
3Rs Alternatives; P National Agricultural Library
Technologies and Approaches
The National Agricultural Library (NAL) is one of five national libraries of the United States. It houses one of the world's largest
collections devoted to agriculture and its related sciences.

Housing, Care and Welfare @ 3 Animal Welfare Act
(AWA)

Institutional Animal Care and @ 2
Use Committees Py P p i Sets standards for the treatment

of animals in research,

Discover Food Safety
Research

Routine Procedures exhibition, transport, and by

dealers.
Orgamzatlons The Library's Food Safety Research Information Office
(FSRIO) makes it easy for you to find and track current food

safety research.

Search the Research Projects Database

National Agricultural Library N

‘ N A L ' AGRICOLA PubAg Ag Data Commons Digital Collections

Search citations from two Find full-text articles and Access open data relevant to Explore NAL collection materials

. agricultural science databases: citations to peer-reviewed agricultural research. available in digital format.
p S . WWW . n a . u S a . gov indexed journal articles and the Journal articles in the

NAL catalog. agricultural sciences. 3 3



https://www.nal.usda.gov/awic
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AWIC Workshops

AWIC Workshop & Trainings

Meeting the Requirements of the Animal Welfare Act

This in-person warkshop is intended for the regulated community (any personnel working with animals in
research, testing, or education| and is typically held at the National Agricultural Library (MAL) in Beltsville,
Maryland. However, due to COVID-19, AWIC is offering this workshop through a virtual platform.

About the Workshop

The regulati~ —°* require that investiga*t ~~titutional Animal Care -= - ~o T mittees
(LAC1 ~onstrat? Aures th=-

r'|' N ¥

March 9, May 11,
2022 2022
(virtual) (virtual)

To Register: https://go.usa.gov/xHFRH

EL_Z@ Oregon State

What You'll Cover

A historical overview of the Animal Welfare Act (AWA), and regulations

Databases and resources available to access scientific literature
A systematic approach to accessing information and creating effective literature
search strategies.

[ ]
L]
s 3Rs Alternatives of Reduction, Refinement, and Replacement
[ ]
[ ]

What is meant by the Information requirements of the Animal Welfare Act (AWA).

Access Anytime!

To Register: http://bit.ly/2ZLkAtd

34
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Customizable
Trainings

Freely provided upon request

35
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Reference &
Literature Search
Assistance 7’

»”

AWIC assists patrons with searchiBF
e F/

literature and provides customiza
training opportunities.

https://bit.ly/3lofaPe

Need Assistance?
Complete a request form!

https://www.nal.usda.gov/legacy/sites/default/files/alt_lit_search_form.pdf ~



https://bit.ly/3lofaPe
https://www.nal.usda.gov/sites/default/files/alt_lit_search_form_active.pdf
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USDA National Agricultural Library

AWIC Helps You PREPARE For Better Science

| ‘E o -‘.‘*

n -n'

“h g

Al:

Training and Conferences

Scientists Center for Animal Welfare [ SCAW)
Dwoamber 7, 2020 - Decambar 3, 2020
Meeting the Information Requirements of the Animal Welfare Act
Merch 24, 2021 - Merch 25, 2021

o

ﬁ Stay plugged in to AWIC updates!

SUBSCRIEE

i* Stay plugged in to AWIC updates!
J A SUBSCRIBE
n‘—L. , 9}

Pets Reduce Animal Use in Research

Training and Conferences

thie Information Requirements of the Animal Welfare Act
Maroh 26, 2021 (vrtual)

AWIC Newsletter

Q New 3Rs research

g Literature searching tips

21 3Rs conferences/trainings

_é Researchers using 3Rs methods

https://bit.ly/3fpSydL 37



https://bit.ly/3fpSydL
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Contacting AWIC
https://www.nal.usda.gov/awic

Tel (AWIC): (301) 504-6212

E-mail: awic@usda.gov

Animal Welfare Information Center
(AWIC)

National Agricultural Library
10301 Baltimore Avenue, Room 109
Beltsville, MD 20705

38
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Best Practices for Finding Animal Model/Model
Organism Information

Joelle Mornini, MLS
Informationist, NIH Library
Joelle.Mornini@nih.gov

Office of Research Services
National Institutes of Health

NIH Library | nihlibrary.nih.gov
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
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ObjeCtiveS T Rt B

Serving the NIH Community

= After completing this training, you will be able to:

— Describe the difference between animal models, research organisms, and
model organisms

— ldentify requirements for the NIH Model Organism Sharing Policy
— Locate biomedical articles and patents related to animal models

— Locate NIH-funded research projects, genetic information, and biomedical
literature related to specific research organisms

40
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Animal Models and Model Organisms

41
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Serving the NIH Community

= Animal Models
— An animal with a disease either the same as or like a disease in humans

— Used to study the development and progression of diseases and to test new treatments
before they are given to humans

— Definition source: NCI Dictionary of Cancer Terms (https.//bit.ly/310VBad)
= Research Organism: Any creature that scientists use to study life

= Model Organism: When research organisms are used to examine elements
of human disease

— Examples: Fruit fly, mouse, rat, zebrafish
— Definition source: Research Organisms (NIGMS) (https://bit.ly/3xD3VbE)

42
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https://bit.ly/3xD3VbE
https://bit.ly/3I0VBad

NIH Library

Relationship of Model Organisms and Animal Models

Office of Research Services
Serving the NIH Community

‘l‘; del organisms are
" sed as animal
s in the study of |
diseases, and
S can often be

nterchangeably

g -

mple of a model organism)

Rat (example of a moelganism) Zebrafish (ea

"Rat in Research for Animal Testing® "NIH Zebrafish Facility”
(https://www.flickr.com/photos/90500915@N05/ (https.//www.flickr.com/photos/132318516@N08/276
8223128161) by www.understandinganimalres 79402256) by National Institutes of Health (NIH) is
earch.org.uk is licensed under CC BY 2.0 licensed under CC BY-NC 2.0
43
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https://www.flickr.com/photos/132318516@N08/276

NIH Model Organism Sharing Policy

44
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NIH Library
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rvi NIH Community

NIH Model Organism Sharing Policy Description

NIH Policy on Sharing of Model Organisms for Biomedical
Research: Extension of NIH policy on sharing research resources

« Effective October 1, 2004, for applications or proposals to NIH

» Applies to extramural investigators funded by NIH grants, cooperative
agreements, and contracts

All NIH applications and proposals that will produce new,
genetically modified variants of model organisms expected to
iInclude a sharing plan or state why sharing is not possible

45
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NIH Model Organism Sharing Policy Resources

Offic

NIH lerary

of Research Servic

Check NIH Model Organism
Information

(https.//grants.nih.gov/grants/policy/
model _organism/) for:

* Original NIH Guide Notice
o NOT-OD-04-042 (https://bit.ly/3100c4G)
* FAQ on sharing of model organisms

« Example plans (simple plan, complex
plan, and plan for sharing mice)

m National Institutes of Health
Office of Management

Servin; g NlHC ommunity

NIH Policy on
the Sharing
~ of Model

“Progress in science depends upon
prompt access to the unique research
resources that arise from biomedical
research laboratories throughout
gove mment adcm ,and Lﬂdus!ly."
— and Cuidelines for
fNIH Raﬂ:m:h Gmn ts and Contracts
.’1 and Disseminating
R search Ri -
Fin f '\~’ e, Decer b }99

Brochure on the NIH Model Organism

Sharing Policy (PDF)
(https://bit.ly/3pdkves)

46
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https://bit.ly/3IoOc4G
https://grants.nih.gov/grants/policy

Finding Biomedical Articles on Animal Models

47
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Finding Biomedical Articles: PubMed & MeSH S orary

Serving the NIH Community

« PubMed® (https.//pubmed.ncbi.nlm.nih.gov/) is a free biomedical literature
database from the National Library of Medicine

» Use controlled vocabulary for PubMed, the Medical Subject Headings
(MeSH terms), to search for articles with MeSH “Models, Animal”
(https://bit.ly/305e GQw)

All MeSH Categories
Analytical, Diagnostic and Therapeutic Techniques and Equipment Category

tgﬁ'Td'TD;i_'MdlA When searching PubMed using MeSH, all
Adils, Dperimental narrower MeSH terms under a broader
Live Cirhosi, Exporinents term (like Models, Animal) are also
Nervous System Aulammmune Discase. Expermental automatically included in the search

Isclated Heart Preparation

48
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https://bit.ly/3o5eGQw
https://pubmed.ncbi.nlm.nih.gov

Finding Biomedical Articles: PubMed Ay

Serving the NIH Community

National Library of Medicine

National Center for Biotechnology Information

"Madels, Animal"[Mesh] AND melanoma X m
nce e art

Advanced reate ale reate ¢ User Guide

PUbQEd.gov

Save || Email Send to Sorted by: Best match Display options
MY NCBI FILTERS [2 15,699 results
RESULTS BY YEAR [ ] Transplantable Melanomas in Hamsters and Gerbils as Models for Human

1 Melanoma. Sensitization in Melanoma Radiotherapy-From Animal Models to

e’ ni-. cite  Clinical Trials.
Sniegocka M, Podgérska E Plonka PM, Elas M, Romanowska-Dixen B, Szczygiet M, Zmijewski MA,
Sh
e Cichorek M, Markiewicz A, Brozyna Af, Stominski AT, Urbanska K.
H"I“ ”lm" H“H Int} Mol Sci. 2018 Apr 1:19(4):1048. doi: 10.3350/ijms 1504 1048.
et O T

PMID: 29614755 Free PMC article. Review.

1349 2021 Some results from In vitro studies on the inhibition of melanogenesis are presented as well as radio-

. —— chelation therapy in experimental and clinical settings. In contrast to cutaneous melanoma. uveal 49
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Finding Patents on Animal Models

50

m National Institutes of Health NIH Library | nihlibrary.nih.gov

Office of Management




NIH Library

Finding Patents on Espacenet: CPC ot 4

Serving the NIH Community

» Espacenet (https.//worldwide.espacenet.com/), a free patent search tool from the European
Patent Office

» Use the Cooperative Patent Classification (CPC) browser to find classifications related to
animal models and model organisms

 Example: AO1K2267/03 (https.//bit.ly/3D3sy20) - Animal model, e.q. for test or diseases

gtk bt SlRmihdn march _

Classification search

animal model lndex|A|E|C|D|E|F|G|H|Y| .
o m Selected classifications
> 2l lael|lcee||m [[.0]] b0 «AD1K2227/00  AOIL»
A01K2267/03/low b4
Classification  Title and description
symbol
B i [] A01K 67/00 Rearing or breeding animals, not otherwise provided for; New breeds of animals - Clear

! t 2R A01K 2267/00] -y

0 (1) Keyword search for classification, (2) choose

o= | the checkbox by relevant classification (will

automatically select all subclasses), and (3) 51
choose to search classification in Espacenet

m National Institutes of Health NIH Library | nihlibrary.nih.gov

Office of Management


https://bit.ly/3D3sy20
https://worldwide.espacenet.com

Finding Patents on Espacenet: Advanced Search

Espacenet
Patent search

cpc = "AQ1K2267/03/low" AND ta any "mice mouse" AND ta = "hepatitis”

My Espacenet Help Classification search Results . Advanced search . Filters

. Popup tips

Home > Results

Query language: en de fr v 18 results found

List view List content Sort by

AND v~  +Field Text only v Al v Relevance v

D (0 patents selected) Select the first 18 results

CPC «
[HEN Transgenic mouse hepatitis C virus model comprising a he...
A01K2267/03/low US6201166B1 = 2001-03-13 « CHUGAI PHARMACEUT!CAL CO...
Earlies tpesasi it ittt PE.Y.T. .V R Y. 1
TG v Sy T Also try using the Advanced

ne vepd S€a@rch on Espacenet to
search for keyword in

—% mice mouse

O2.cf

Title orabstract v = v Useaod titlelabstract/claims (like
[ | Eariesy Organism name or disease) in
| i anas A metho

.ion.] combination with CPC codes -
hepatoct (like A01K2267/03)
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Finding NIH-Funded Projects: NIH RePORTER ! Library

Serving the NIH Community

» Use NIH RePORTER (https://reporter.nih.gov/) to find NIH-funded research projects,
investigators, publications, and patents

« Tips for locating projects that utilized specific research organisms:

» Under Advanced Projects Search (https://reporter.nih.gov/advanced-search), choose Advanced text
search

Enter all versions of the organism name (both common and scientific, as well as plural versions)
Use Boolean operators (AND/OR/NOT), quotes for phrases, and parentheses to group concepts

Example search: (fruit fly or fruit flies or Drosophila melanogaster or "D. melanogaster"”) and
cancer

Try limiting text search to Project Title/Project Terms/Project Abstracts

Text Search

Text Search o

A Limit Project search to
(Logic)
Project Title

ANE &g (fruit fly or fruit flies or Drosophila melanogaster or "D.

OR 7 melanogaster”) and cancer Froject Terms

° Advanced Project Abstracts 54

3 2,413 characters left



https://reporter.nih.gov/advanced-search
https://reporter.nih.gov

Viewing Search Results on NIH RePORTER

NIH Library

Office of Research Services
Serving the NIH Community

— f-«,-ﬂ
— --ll
List Charis Map

Filters

Active Projects

» Fiscal Years
2 Org Names
Agencies

2 States
Countries

Principal Investigators

Publications Patents Clinical Studies News & More

Principal Investigator(s)/

TAct Project Year Sub Organization

Project Leader(s)

Rapid evolution of pigmentation in D. melanogaster: from cis regulation to phenotype

1RB1GM137438-B1A1 SCHMIDT, PAUL UNIVERSITY OF PENNSYLVANIA
MCINTYRE, LAUREN M. &%

A Drosophila Model for the Regulation of Aerobic Glycolysis

SR35GM119557-85 TENMNESSEN, JASOM MICHAEL [INDIANA UNIVERSITY ELOOMINGTON
g

Cancer, speciation, and chromosomes: how somatic chromosome pairing influences gengq

S5F3726M129837-82 BALDWIN-BROWN, JAMES GUY UNIVERSITY OF UTAH
-

Bald

o View lists of publications, patents,

and clinical trials related to NIH-

TY OF PENNSYLVANIA

m National Institutes of Health
Office of Management

funded project results
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Using Taxonomy Browser

NIH Library

Office of Research Services

» Use the Taxonomy
Browser
(https.//www.ncbi.nlm.nih.
gov/taxonomy) from the
National Center for
Biotechnology Information
(NCBI, part of the National
Library of Medicine) to
find links to genetic
information and
biomedical literature
related to specific
research organisms

« Search by common or
scientific name

m National Institutes of Health
Office of Management

Serving the NIH Community

Danio rerio

Taxonomy Taxonomy w |zebrafish {zebrafish), speal:ies, bony fishes
Firits | Advanced ‘ Nucleotide Protein
-,
p N Taxonom
<> NCBI @Qﬁ%ﬂf&‘ Browsery

mfl%m @ ock | Go | clear

Display levels using filter. | none
Danio rerio

[Taxonomy ID: 7935 (for references in articles please use NCBItxid 7953)

[—current name

[Rank: species

Other names:

’73 rachydanio rerio frankei

Nucleotide 1.894 414

Danio rerio (Hamilton, 1822) Protein 88,631

|basionym: Ciprinas reric Hamilton, 1822 Structure 434)

|humut3p1c svnonvm: Brachydanio rerio Genome 1

(Genbank common name: zebrafish Popeet 131

[NCBI BLAST name: bony fishes GEQ Datasets 28.769|

% . [PubMed Central 1_@

Genetic code: Translation table 1 (Standard) Gen e

Mitochondrial genetic code: Translation table 2 (Vertebrate Mitochondrial) i S
heterotypic synonym 896

328,737

heterotypic synonym
FDam'o Srankei

‘ Identical Protein Groups|

NIH Library | nihlibrary.nih.gov
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https://www.ncbi.nlm.nih

Using Taxonomy Browser: NCBI Database Links

NIH Library

Office of Research Services
Serving the NIH Community

Pages for specific organisms on Taxonomy
Browser list direct links to other NCBI
databases, such as:

* Nucleotide (genome, gene, and transcript
sequence data)

* Protein (protein sequences)

* Genome (information on genomes including
sequences, maps, chromosomes, assemblies, and
annotations)

 PubMed Central (full-text biomedical articles)

| Entrez records |

| Databasze name ”Di:rec’! 1ir|.1c3|
Nucleotide 11.894 414
|Pmtein ” ﬂﬁ";ﬂ
|St1'u+:ture ” £|
|Ger:01:1e ” i
Popsct o
|GEO Datasets ” il|
[PubMed Central | 18368
|G€'EE ” 100,231 |
| || 14555
|SRA Experiments ” 89 662 |

|GEO Profiles

477
|!"':'-.'-’"".I! Clusters ” |

|Iden‘rir:a.l Protein G—mups” @@|

Links to other NCBI databases for Danio rerio
(zebrafish) (https://bit.ly/3d1dRSM)

m National Institutes of Health
Office of Management
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Using Taxonomy Browser: External Links )

Office of Research Services
Serving the NIH Community

Pages for specific organisms on Taxonomy Browser also list links to
external information resources, such as model organism databases

Links to external information
resources for Danio rerio (zebrafish)
(https://bit.ly/3d1dRSM)

External Information Resources (NCBI LinkOut)

[LinkOut
|DZ\'A barcoding - Danio rerio

[Subject |LinkOut Provider |
||taxonom}-a'ph}-‘logenetic ||

Barcodes of Life |
supplemental materials Dryad Digptal Repository

32 records from this provider

4 records from this provider

organism-specific Genomes On Line Database

Show Biotic Interactions

taxonomy/ phylogenetic Global Biotic Interactions

Immune Epitope Database and Analvsis Resource

Integrated Microbial Genomes |

Related Immune Epitope Information
I639—1698001 Danio rerio Tuebingen
Danio rerio (Hamilton 1822)

gene/protein/disease-specific

||0rga_nism—speciﬂc ||

taxonomy, phylogenetic Integrated Taxonomic Information System
[ —

s taxonomy, phylogenetic
|Zebta_fi5h Model Organism Database
m National Institutes of Health

Office of Management

Lifemap
NCBI taxonomy bookmarks
OMA Browser: Orthologous MAtrix

taxonomy/ phylogenetic
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NIH Library

Examples of Model Organism Databases o T S

Serving the NIH Community

 Many free model organism databases (MODs) are available to provide
biological data for commonly used model organisms, such as:

o FlyBase (http:/flybase.org/) - Fruit fly

o Mouse Genome Informatics (MGI) (http.//www.informatics.jax.org/) - Mouse
o Rat Genome Database (RGD) (https://rgd.mcw.edu/) - Rat

o Zebrafish Information Network (ZFIN) (http://zfin.org/) - Zebrafish

» Generic Model Organism Database project (http://gmod.org/wiki/Main_Page) -
Toolkit of resources for creating/maintaining a MOD

E .
EZFIN . ey MY

m National Institutes of Health NIH Library | nihlibrary.nih.gov
Office of Management

lyBase
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http://gmod.org/wiki/Main_Page
http://zfin.org
https://rgd.mcw.edu
http://www.informatics.jax.org
http://flybase.org

NIH Library

Locating Model Organism Databases s T

IH Community

Tips for locating model organism databases:

« Check the External Information Resources for organism pages
on Taxonomy Browser (htips://www.nchbi.nlm.nih.gov/taxonomy)

* Check the Online Bioinformatics Resources Collection
(OBRC) by the Health Sciences Library System at the University
of Pittsburgh (note that some links may be outdated):

o Non-human vertebrates model organisms genomic databases
(https.//bit.ly/301BPU4)

o Non-vertebrates model organisms genomic databases
(https.//bit.ly/2ZxY76r) -

m National Institutes of Health NIH Library | nihlibrary.nih.gov
Office of Management


https://bit.ly/2ZxY76r
https://bit.ly/3o1BPU4
https://www.ncbi.nlm.nih.gov/taxonomy

NIH Library

O ' Sion T s
Ve rVI ew Office of Research Services
Serving the Nii it

Community

* Model organisms are often used as animal models in the study of
human diseases

« Be aware of NIH Model Organism Sharing Policy
* Find information on animal models and model organisms through:
o PubMed (biomedical articles)
o Espacenet (patent information)
NIH RePORTER (NIH-funded research projects)

O
o Taxonomy Browser (links to genetic information and biomedical literature)
o Model organism databases (genetic information)
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NIH Library

QueStionS? T Rt B

Serving the NIH Community

* Joelle Mornini, Informationist
o Office: 301-451-9333
 Email: joelle.mornini@nih.gov
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	Objectives 
	 After completing this training, you will be able to: 
	– 
	– 
	– 
	Describe the difference between animal models, research organisms, and model organisms 

	– 
	– 
	Identify requirements for the NIH Model Organism Sharing Policy 

	– 
	– 
	Locate biomedical articles and patents related to animal models 

	– 
	– 
	Locate NIH-funded research projects, genetic information, and biomedical literature related to specific research organisms 


	40 
	Figure
	Animal Models and Model Organisms 41 
	Definitions 
	 Animal Models 
	– 
	– 
	– 
	An animal with a disease either the same as or like a disease in humans 

	– 
	– 
	Used to study the development and progression of diseases and to test new treatments before they are given to humans 


	– Definition source: NCI Dictionary of Cancer Terms ( Research Organism: Any creature that scientists use to study life  Model Organism: When research organisms are used to examine elements 
	https://bit.ly/3I0VBad) 

	of human disease 
	– 
	– 
	– 
	Examples: Fruit fly, mouse, rat, zebrafish 

	– 
	– 
	Definition source: Research Organisms (NIGMS) (
	https://bit.ly/3xD3VbE) 



	42 
	Figure
	Relationship of Model Organisms and Animal Models 
	Rat (example of a model organism) "Rat in Research for Animal Testing“ (https://www.flickr.com/photos/90500915@N05/ 8223128161) by www.understandinganimalres earch.org.uk is licensed under CC BY 2.0 Model organisms are often used as animal models in the study of human diseases, and terms can often be used interchangeably 
	Figure
	Zebrafish (example of a model organism) 
	"NIH Zebrafish Facility“ 
	(79402256) by National Institutes of Health (NIH) is licensed under CC BY-NC 2.0 
	https://www.flickr.com/photos/132318516@N08/276 

	Figure
	44 NIH Model Organism Sharing Policy 
	NIH Model Organism Sharing Policy Description 
	NIH Policy on Sharing of Model Organisms for Biomedical Research: Extension of NIH policy on sharing research resources 
	• 
	• 
	• 
	Effective October 1, 2004, for applications or proposals to NIH 

	• 
	• 
	Applies to extramural investigators funded by NIH grants, cooperative agreements, and contracts 


	All NIH applications and proposals that will produce new, genetically modified variants of model organisms expected to include a sharing plan or state why sharing is not possible 
	45 
	Figure
	NIH Model Organism Sharing Policy Resources NOT-OD-04-042 
	Check NIH Model Organism Information 
	(/ model_organism/) for: 
	https://grants.nih.gov/grants/policy

	• 
	• 
	• 
	Original NIH Guide Notice o NOT-OD-04-042 (
	https://bit.ly/3IoOc4G) 


	• 
	• 
	FAQ on sharing of model organisms 

	• 
	• 
	Example plans (simple plan, complex plan, and plan for sharing mice) 


	Brochure on the NIH Model Organism Sharing Policy (PDF) (https://bit.ly/3pdkve8) 
	46 
	Figure
	Finding Biomedical Articles on Animal Models 47 
	Finding Biomedical Articles: PubMed & MeSH 
	• (/) is a free biomedical literature 
	PubMed® 
	https://pubmed.ncbi.nlm.nih.gov

	database from the National Library of Medicine 
	• Use controlled vocabulary for PubMed, the Medical Subject Headings (MeSH terms), to search for articles with MeSH “” (
	Models, Animal
	https://bit.ly/3o5eGQw) 

	Figure
	When searching PubMed using MeSH, all narrower MeSH terms under a broader term (like Models, Animal) are also automatically included in the search 
	48 
	Figure
	Finding Biomedical Articles: PubMed 49 
	Finding Patents on Animal Models 50 
	Finding Patents on Espacenet: CPC 
	• 
	• 
	• 
	(, a free patent search tool from the European Patent Office 
	Espacenet 
	https://worldwide.espacenet.com/)


	• 
	• 
	Use the Cooperative Patent Classification (CPC) browser to find classifications related to animal models and model organisms 


	• Example: A01K2267/03 (-Animal model, e.g. for test or diseases 
	https://bit.ly/3D3sy20) 

	1 3 
	2 
	(1) Keyword search for classification, (2) choose the checkbox by relevant classification (will automatically select all subclasses), and (3) 
	51 
	choose to search classification in Espacenet 
	Figure
	Finding Patents on Espacenet: Advanced Search 
	Also try using the Advanced Search on Espacenet to search for keyword in title/abstract/claims (like organism name or disease) in combination with CPC codes (like A01K2267/03) 
	52 
	Figure
	Finding NIH-Funded Projects Related to Research Organisms 53 
	Finding NIH-Funded Projects: NIH RePORTER 
	• 
	• 
	• 
	Use (/) to find NIH-funded research projects, investigators, publications, and patents 
	NIH RePORTER 
	https://reporter.nih.gov


	• 
	• 
	• 
	Tips for locating projects that utilized specific research organisms: 

	• 
	• 
	• 
	Under (), choose Advanced text search 
	Advanced Projects Search 
	https://reporter.nih.gov/advanced-search


	• 
	• 
	Enter all versions of the organism name (both common and scientific, as well as plural versions) 

	• 
	• 
	Use Boolean operators (AND/OR/NOT), quotes for phrases, and parentheses to group concepts 

	• 
	• 
	Example search: (fruit fly or fruit flies or Drosophila melanogaster or "D. melanogaster") and cancer 

	• 
	• 
	Try limiting text search to Project Title/Project Terms/Project Abstracts 




	54 
	Figure

	Viewing Search Results on NIH RePORTER 
	View lists of publications, patents, and clinical trials related to NIH-funded project results 
	55 
	Figure
	Finding Genetic Information 56 
	Using Taxonomy Browser 
	• Use the Taxonomy Browser (. gov/taxonomy) from the National Center for Biotechnology Information (NCBI, part of the National Library of Medicine) to find links to genetic information and biomedical literature related to specific research organisms 
	https://www.ncbi.nlm.nih

	• Search by common or scientific name 
	Figure
	57 
	Figure
	Using Taxonomy Browser: NCBI Database Links 
	Pages for specific organisms on Taxonomy Browser list direct links to other NCBI databases, such as: 
	• 
	• 
	• 
	Nucleotide (genome, gene, and transcript sequence data) 

	• 
	• 
	Protein (protein sequences) 

	• 
	• 
	Genome (information on genomes including sequences, maps, chromosomes, assemblies, and annotations) 

	• 
	• 
	PubMed Central (full-text biomedical articles) 


	Figure
	Links to other NCBI databases for Danio rerio (zebrafish) (https://bit.ly/3d1dRSM) 58 
	Using Taxonomy Browser: External Links 
	Pages for specific organisms on Taxonomy Browser also list links to external information resources, such as model organism databases 
	Links to external information resources for Danio rerio (zebrafish) (https://bit.ly/3d1dRSM) 59 
	Examples of Model Organism Databases 
	• 
	• 
	• 
	• 
	Many free model organism databases (MODs) are available to provide biological data for commonly used model organisms, such as: 

	o 
	o 
	o 
	(/) -Fruit fly 
	FlyBase 
	http://flybase.org


	o 
	o 
	Mouse Genome Informatics (MGI) (/) -Mouse 
	http://www.informatics.jax.org


	o 
	o 
	Rat Genome Database (RGD) (-Rat 
	https://rgd.mcw.edu/) 


	o 
	o 
	Zebrafish Information Network (ZFIN) (/) -Zebrafish 
	http://zfin.org




	• 
	• 
	Generic Model Organism Database project ) Toolkit of resources for creating/maintaining a MOD 
	(http://gmod.org/wiki/Main_Page
	-
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	Figure
	Locating Model Organism Databases 
	Tips for locating model organism databases: 
	Tips for locating model organism databases: 
	• 
	• 
	• 
	Check the External Information Resources for organism pages on Taxonomy Browser () 
	https://www.ncbi.nlm.nih.gov/taxonomy


	• 
	• 
	Check the Online Bioinformatics Resources Collection (OBRC) by the Health Sciences Library System at the University of Pittsburgh (note that some links may be outdated): 


	o Non-human vertebrates model organisms genomic databases 
	(https://bit.ly/3o1BPU4) 
	(https://bit.ly/3o1BPU4) 

	o Non-vertebrates model organisms genomic databases 
	) 
	(https://bit.ly/2ZxY76r
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	Figure
	Overview 
	• 
	• 
	• 
	Model organisms are often used as animal models in the study of human diseases 

	• 
	• 
	Be aware of NIH Model Organism Sharing Policy 

	• 
	• 
	• 
	Find information on animal models and model organisms through: 

	o 
	o 
	o 
	PubMed (biomedical articles) 

	o 
	o 
	Espacenet (patent information) 

	o 
	o 
	NIH RePORTER (NIH-funded research projects) 

	o 
	o 
	Taxonomy Browser (links to genetic information and biomedical literature) 

	o 
	o 
	Model organism databases (genetic information) 
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