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What is in vivo disease modeling?

Use live animals to study disease

® /nVvivo
o (Latin for "within the living") complex biological system
e Modeling

o devise a simplified description, especially a mathematical one, (of a system or process) to
assist calculations and predictions. Definitions from Oxford Languages

in vitro (Latin for "within the glass") In vitro models are defined as synthetic experimental systems that
contain living human cells, mimic tissue, and organ-level physiology in vitro by taking advantage of recent
advances in tissue engineering and microfabrication.


https://languages.oup.com/google-dictionary-en

Utility of in vivo disease models

e Understand disease transmission (infectious disease);
e Understand disease progression;

e Understand disease mechanism;

o ldentify disease causing genes/mutations;
o Study the signaling pathway or gene regulatory networks that underlie the disease;
o ldentify genetic modifiers of disease phenotype and potential treatment

e Drug and vaccine development;



What makes a good in vivo disease model?

Genetic diversity with well curated resources;
Produce large amount of offsprings;

Short life span;

Tractable experimental systems;

Cheap and easy to maintain;

Resemble human physiology or disease symptoms



What makes “&' a good in vivo disease model?

Genetic diversity with well curated resources;

Produce large amount of offsprings; (3-14 per litter. 5-10 litters per year)
Short life span; (26-30 months)

Tractable experimental systems;

Cheap and easy to maintain;

Resemble human physiology or disease symptoms (in some cases...)
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Hutchinson-Gilford Progeria Syndrome/accelerated aging
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Nuclear defects
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Cell and tissue defects Symptoms

Chronic p53 signaling Growth impairment
Inflammatory response Cardiovascular disease
Metabolic alterations Skeletal dysplasia
Autophagy deregulation Lipodystrophy
Stem cell dysfunction Alopecia
Skin and nail defects PHOTO BY LEAH FASTEN
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TIMELINE HIGHLIGHTS 1999-2021: OUR HISTORY, OUR FUTURE...

1999

March: Tho Progeria Research Foundation
(PRF) s incorporated as a Massachusotts.
non-proft organization. On June 9, 1999, the
Board of Directors holds its first meeting.

August: PRF awards Its 1st research grant.
To date, PRF has awarded 77 grants totaling
over $8.4 million. The projects have allowed
innovative research in Progeria to thrive.

November: PRF launches its website, a
comprehensive resource of information on
Progeria
with Proger
genoral public. Together with soclal media
sitos (nearly 1 million Facebook followers!).
millions around the world follow PRF's
progress regularly.

1999

2002

January: The PRF Genetics Consortium is
formod with the goal of finding the gene for
Progeria, which was accomplished ten
months later!

March: PRF launches the Cell & Tissue Bank
at Rhode Isiand Hospital, providing
researchers the biological tools needed to
advance Progeria research. The Bank
contains thousands of samples and celllines,
distributed to hundreds of laboratories in over
two dozen countri

The PRF Medical & Research Database is
created, to help learn more about the disease
and provide treatment recommendations.

2007

April: Boston Children's Hospital (BCH)
launchos the first-over Progoria
Clinical Drug Trial, funded and
co-coordinated by PRF, bringing hope
of a possible treatment for children
with Progeria.

2008

October: In a stunning display of
progress with the FTI drug, and
providing further confirmation of how
Progeria research may help milions
with heart disoase, an NIH study finds
that FTI's provent the most devastat-
Ing effect of Progeria in mice:

May: PROGERIA GENE DISCOVERED!
Using cells from the PRF

Cell & Tissue Bank, PRF

Genetics Consortium

members Drs. Marla

Eriksson and Francis
Collins lead the Progeria
gene discovery, published
in the journal Nature.

June: In the wake of the
gene discovery, PRF launches lts Progeria
Diagnostics Program, enabling earlier
diagnosis, fewer misdiagnoses and early
medical intervention.

disease.

2009
chepessible.

2004

August: PRF awards its 10th research grant,
funding tho creation of a Progeria mouse.
Animal models provide essential preciinical
testing for new drugs.

R

2000

January: PRF launches lts International
Pationt Registry, maintaining centralized
information on children and families living with
Progeria. This program assures rapid
distribution of new information that may
benefit the children.

October 17, 2000: PRF is

instrumental in securing

Progeria-specific guidelines

for the National Institutes of

Hoalth (NIH) in the 2000

Children's Health Act. As a

rosult, NIH has regularly supported Progeria

research efforts, including all PRF sclentfic
shops, a first-ever natural history study of

children with Progeria, the Progeria Triple

Drug Trial, and preclinical research.

November: PRF holds its premier workshop
in Bothosda, Maryland. PRF has organized

13 successful sciontific conferences that
have brought togother sciontists and

data, and foster collaboration in the fight
against Progeria.

2005

November: PRF's 1st chapter opens in
California. Chapters, as well as thousands of
other volunteers worldwide, help raise
awareness and conduct local fundraising
events In support of PRF's mission.

2006

June: PRF launches a public service
announcement (PSA) campaign featuring
volces of long-time PRF supporters Ted
Danson and Mary Steenburgen. PRF has
since created many
PSAS with other
celebrities, including
Bruins

and Dave Matthews.

FebruarylJuly:
PRF-funded studies
find that farnesyltransferase inhibitors (FTls)
are a potential treatment for Progeria, as they
prevent same signs of disease in Progeria
rice. These and ofher tids. long with
data analyzed from PRF's Medica

Research Database, pave m-w-y lor a
clinical drug trial using the FTI lonafarnib.

April: PRF's first annual 'ONEpossible’ campaign successfully
reaches our $100,000 goal. To date, ONEpossible supporters
have raised $2 million towards making a cure POSSIBLE!

October: PRF partners with
Spectrum and GLOBALHealthPR to

launch *Find the Other 150", a global FIND THE OTHER
campaign to find all children with
Progeria so they can get the support
they need.

To date, along with other public
Sarioass M, PRE 1 foundidrac of chicran wih
Progeria from more than 65 countrie

2010

April: PRF publishos the first
Progeria Handbook: A Guide
for Familles & Health Care
Providers of Children with
Progeria

Soptember: A landmark study

led by PRF's medical director,

in partnership with NIH, shows

that the Progeria-causing

peotain peogern exista and

incroases in everyone

ago. The study confirms nat

by sxamining one of the rarest
gain crucial Insight Into the heart disease that

milions, and the aging affecting us all

lﬂ

2012

Soptembor:
FIRST-EVER TREATMENT FOR PROGERIA DISCOVERED!
PRF makes history, publishing trial results showing that every
child experienced improvement in one or more areas, including
the vital cardiovascular system. With a dofinitive finding that a
drug (lonafarnib) altered the Progeria disease process, th
quost for a cure fs stronger than ever.

2013

January: HBO Film's Life According
to Sam (LATS) dobuta at the
Sundance Film Festival, Featuring
Sam Bers and his parents (PRF
co-founders) Drs. Leslie Gordon and
Scott Bems, this riveting documentary
about love, life and hope for children
with Progeria received an Emmy,
Peabody and Christopher Awards,
and ten festival awards.

December: Sam presentod his wildly
popular TEDx talk, "My Philosophy for
a Happy Life." Both this and LATS.
have vastly raised awareness of Progeria and the importance of
PRF's mission, resulting in an unprecedented surge in

suppodars, socslmedia presence and garers iiareat 1 thess
remarkable children. Today, Sam's talk is the sacond mos

viewed TEDx talk, with over 85 million views!

2014

July: While PRF continues to search for
more effective drug candidates, the
PRF-funded extension and expansion of
the clinical trial glves every child with
Progeria access to lonafamib, the drug that
could give them longer and healthier ives.

2015

PRF continues its remarkable pace of
progress, working on a multitude of research-related projects
and achieving a record-high $1 million investment in research
grants this year.

July: PRF and Merck make lonafarnib avallable to the research
community through the PRF C Bank, fost Aadeg mcre
basic science studies to further investigate the effects
lonafarnib on Progeria.

2 () l () NEW DRUG, AND NEW HOPE
April: Children begin lo onroll FOR CHILDREN
In @ new, 2-drug trial wi WITH PROGERIA.

lonafamib plus avomllmul, I
with the hope that the two. -
drugs together will be even
more effective than lonafarnib
alone.

2017

Phaso 1 of the 2-drug trial s
comploted, and Phase 2
bogins. Phase | determined
the best dose of everolimus w7

10 give the children, Phase 2 Zoey el and Carléy entol in the
Bomimine: whishe: the PArfunded 2ug vl o Soson
combination therapy is Ak

effective. Children from 27
countries, speaking 20
languages, come to Boston to
participate.

Mio, 13 years old traveded from Japan to
Boston to participate in the 2-drug trial,

2018

April: In a spoctacular development, a now
study published in The Journal of the
American Medical Association (JAMA) shows
that lonafamib extends ifespan in childr
with Progeria. This is the first evidence that
lonafarnib improves the children's survival —
remarkable feat that demonstrates our work is
resulting in longer, stronger lives for them.

May: On the heels of
the JAMA study, PRF B IAI\IIA
partners with Eiger i
BioPharmacouticals to . Viech
pursue U.S. Food and

Drug Administration

(FDA) approval of lonafamib, marking the first
Progeria therapy to be submitted to the FDA.

2019

December: PRF's biopharmaceutical partner,
Eiger, submits a New Drug Application (NDA)
10 the FDA for lonafarnib, a major step toward
approval as the first-ever treatment for
Progeria.

2021

January and March: Breakthrough studies on
Progeria mouse models, co-funded by PRF
and co-authored by PRF's Medical Director
O Leslie Gordon,

are published in the
Joumnal Nature and
Nature Medicine.

One study shows.

that genetic editing in mice can correct the
mutation that causes Progeria, improves
several key disease symptoms, and
dramatically increases lifespan in the mice.
The other studies used RNA theraples to
reduce the toxic protein, progerin, and
improved survival In the mice. Additional

ro needed to investigate
we hope will one day lead

1o a clinical trial.

2020

November: PRF holds its 10th international
scientific workshop, with over 370 registrants
from 30 countries coming together on Zoom to
share the latest findings in Progeria research
and hear from some of the families being
helped by their work.

FDA APPROVAL FOR LONAFARNIB
(now branded as

Zokinvy')is
granted! Progeria
now joins fewer r
than 5% of rare

diseases with an
FDA-approved treatment.

We've come so far
In such a short time.
With your continued support,
Together, we WILL cure Progeria!

Mission
To discover treatments and the
cure for Progeria and its
aging-related disorders,
including heart disease.

W,Progeria

V"ﬁ Research Foundation

FOR THE CHILDREN ¥ FOR THE CURE




Mouse model for Hutchinson-Gilford Progeria Syndrome



http://www.youtube.com/watch?v=veuArNd4-mU

Invivo base editing rescues Hutchinson-
Gilford progeriasyndromeinmice
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Invivo base editing rescues Hutchinson-
Gilford progeriasyndrome in mice

Going forward

e Best result to date in the mouse model;

e a number of the longest-living treated mice developed liver tumors — a known
long-term complication when using adeno-associated viruses (AAV) to deliver
genes into mice;

e Base editors may be less effective in primates (61% in vivo gene editing
efficacy in the liver of mice compared to 26% in primates).

« offers the most comprehensive set of tools for preclinical research (if
the disease pathology mimics human disease well).




Duchenne Muscular Dystrophy (DMD)

Connor | Easton


http://www.youtube.com/watch?v=IolcG-a2yeY

Animal models for DMD

6-m-old male 1-m-old male 12-day-old male 23-m-old male
[ ___; |
— —_— % of normal 0 25 50 75 100
—_— | Normal human : ~80yr
h - |
= Y DMD | . 70 yr
(] 8
= X | | |
™ T = Normal dog ; b ~ 12 yr
|- - : CDMD [ ~ 3 yr ‘
- —m Integrin/
f— o 2 '
e SRl e dystrophin dko Normal mouse {~27 m
rophin/dystrophin dko mdx e
myoD/mdx . ~12m
2-yr-old normal and affected male Sl ‘
5-m-old affected male ‘ : ilzm
Cmah/mdx ~11m

y-sarcoglyan/max  jee—~ 10 m

Dystrobrevin/mdx fee—— ~ 9 m
Utrophin/mdx jessssss ~3 m
Desmin/mdx fessss ~ 2 5 m
Integrin/mdx s ~ 1 m

Laminin/mdx = ~0.5m

McGreevy, J.W. et al., 2015. Animal models of Duchenne muscular dystrophy: from basic
mechanisms to gene therapy. Disease models & mechanisms, 8(3), pp.195-213.


http://paperpile.com/b/2To5ai/hR2e
http://paperpile.com/b/2To5ai/hR2e

DMD is caused by loss-of-function mutations in the Dystrophin gene
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Merck Manual for the Professional/Duchenne and Becker Muscular Dystrophy



https://www.merckmanuals.com/professional/pediatrics/inherited-muscular-disorders/duchenne-muscular-dystrophy-and-becker-muscular-dystrophy

DMD is a x-linked recessive disease
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https://www.merckmanuals.com/professional/pediatrics/inherited-muscular-disorders/duchenne-muscular-dystrophy-and-becker-muscular-dystrophy

DMD is a x-linked recessive disease
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https://www.merckmanuals.com/professional/pediatrics/inherited-muscular-disorders/duchenne-muscular-dystrophy-and-becker-muscular-dystrophy

A E. Zucconi et al. / Neuromuscular Disorders 20 (2010) 64-70

P
)
<

O
=1 _[OX

GRMD carrier
female
GRMD affected

ries m Stillborn or Neonatal Death

Heterozygous for Jagged1 G>T

oomm 00 e AR

MIF2  MIM3  MIM4 MIF7

sl By .

L2F1  L2M2  L2M3  L2F4  L2FS  L2F6  L2M7 I‘+H3M|
B o H3F2
Lart Hanr ° t'3F3 X ‘
L3F2 L3ME £
xikt ] + Lo N
e [] Tars g LIS Pl N
YO,
X1M3 { v‘nms
X1F4
B ° ° HIFE
BRIF4
S BR2F4
*
W | g
X1F7 °
HIF11 Ti
XIF8 3mM10
+
Ham11
T X A
KIME s KM u { K2F§ K2M7 HaF12
." K1F3 KIM7 +K2M‘
O K2ms N
1F2 }V ]
Al
KiNg e KoMy
K1F1 d
KIND e Feamto
< 1
X
- KoM
Vieira, N.M. et al., 2015. Jagged 1 Rescues the Kinio w0

Duchenne Muscular Dystrophy Phenotype.
Cell, 163(5), pp.1204-1213. C)i |J_'] ié)(bot] t] i

Lo1FT LH1A2 LB1MD LoThde Lb1FS LB1FG Lb1F7 LbTAd LoIMBLBIMIO


http://paperpile.com/b/2To5ai/xgEP
http://paperpile.com/b/2To5ai/xgEP
http://paperpile.com/b/2To5ai/xgEP

Dog breeds around the world provide genetic diversity
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Today’s dogs can trace their ancestry to canines that lived up to 11,000 years ago. (Bergstrom et al. / Science)



31;‘;‘-.

") AMERICAN
*; KENNEL CLUB

A Event Search ‘& FindaPuppy & Register Your Dog W Shop (] AKCTV

S signin | :’

BREEDSA-Z v EXPERT ADVICE v PRODUCTS & SERVICES v SPORTS & EVENTS v

CLUBS & DELEGATES v

Search for aBreed BREECELICES v

For the Love of All Things Dog

@ Shop New

Products .
\QE’:?/‘
i/
Q B R hing
@ Training ift: A s g -

If you've got dog questions,
we've qot dog answ ers.

Feedback

1 @ Eit:fpies AK@@

) p Y @} e ”

5 ’ 7 9 ‘ \ INSURANCE

‘ What's your question? n : / ” '1—' :

Underwritten by Independence American Insurance Co.
7 : 5 ) AkcTv
_ ——— -

@ Learn about Pet Insurance

There are over 340 dog breeds known throughout the world. The American Kennel Club recognizes 200 breeds



APPLERIDGE SHOCKWAVE TIME
STANDS STILL CD PCD BN RM RAE2
FDC CGCA CGCU TKP

DN42491701 (06-16) OFA24G OFEL24
BI-COL AKC DNA #V774941

KAISER SANDERS VON APPLERIDGE CGC
DN51945101
GERMAN SHEPHERD DOG MALE BLK & RD
Microchip: 956000010186711
Date Whelped: 11/22/2017
Breeder: ANNETTE J SACKRIDER-MILLER

APPLERIDGES PERFECT ROCCO
pam ROSE BN CGC
DN42619502 (03-17) BLK & RD

AMERICAN
KENNEL CLUB®

VAR
- AMERICAN KENNEL CLUB - FOUNDED 1884

@zrtmzﬂ Pedigree

Exw; ‘Secrotaiy

The Seal of The American Kennel Club affixed hereto certifies that this pedigree was compiled from official Stud Book records on August 12, 2020.

APPLERIDGE'S KUTTING EDGE LASER
DN21343702 (09-10) BLK & RD (CAN) 4
AKC DNA #V578433

APPLERIDGES MY FAIR LADY JULIET

BN RN CGCA CGCU

DN31833111 (08-13) OFA24G OFEL24
&

ggggo ROYAL VOM APPLERIDGE
DN37349801 (08-15) OFA32G OFEL32
BLK & RD

APPIAERIDGES PORSCHE PIRIE BN

DN36893510 (08-15) OFA25G OFEL25
BLK & RD

FPLERIDGE‘S OUTFIELDER

DL83484301 (01-04) OFA30G BLK & RD
(CAN) AKC DNA #V83442

APPLERIDGE'S HINT INSPIRATION
CKC KN685509

(—

APPLERIDGE'S NORTEL
CKC RY052198 (01-12)

M AND L'S CAJUN QUEEN
DN27682001 (35-10) BLK & TN (CAN) AKC
DNA #V57898!

OSCAR VOM TEAM RADSIEKSBEEKE RN
DN37192101 (11-13) BLK & RD (GER) AKC
DNA #V703981

APPLERIDGES YOUR A PERFECT LADY

BUG
DN33919509 (11-13) BLK & RD

ROMEO VOM APPLEI
DN32083502 (02-13) BLK & RD AKC DNA

APPLERIDGES M L EVERLASTING
DN28536701 (11-10) BLK & RD (CAN) AKC
DNA #V602463

DEBRUTS COAL TOWN
DLE6254306 B

PPLERIDGE'S GIFT FROM GOD
AR

VON DER VIKTORIA-FARM
GRS
APPLERIDGE'S HIGH HOPES RAIDER
CKC FQ392237

PLERIOGE'S QUTFIELDER
424301 0104) GFASOG BLK & RD (CAN) AKG
PPLERIDGE'S BLAZING BABE
A,

'PLERIDGE'S NATIVE CHEROKE
ARENRsEs
APPLERIDGE'S OPPORTUNE TIA
CKC MC822142
DUXDE INTERCANINA

$22201883 (03-10)

CERA VOM TEAM RADSIEKSBEEKE
$22173443

APPLERIDGE'S VANGO
DN32285401{09-12) BLK & RD (CAN) AKC DNA
#V653105

DR MOrDEAEE SPeLos ek o
(CAN) AKC ;JA wv&mz

ZAMP VON DER URBECKE L
DN28574501 (01-11) BLK & RD (GER) AKC DNA
#V615458

ERALD FIRE

EMI
umosznm 5212 BLK (CAN] AR BNA

APPLERIDGE'S KUTTING EDGE LASER
DN21343702 (05-10) BLK & RD (CAN) AKC DNA

APPLERIDGE'S FREESIA FANTASIA
CKC PG927891

Dog breeds are genetically isolated populations within the same species




Canine Hereditary Multifocal
Renal Cystadenocarcinoma
and Nodular Dermatofibrosis

(RCND)

German Shepherds

e Autosomal dominant form of kidney cancer

» Early diagnosis by observation of microscopic renal cysts
* Skin-fibrofolliculomas or trichodiscomas
* Lung-cysts and pneumothorax

* Kidney -7 fold increase in risk for

renal cell carcinoma tumors

Jonasdottir et al., 2000 PNAS; Lingaas et al., 2003 Hum Mol Genet RASLCOMICN, EYNE 10 Weok PRIy
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Birt-Hogg Dube Syndrome

Conclusions

* Disease caused by germline mutations in the folliculin gene, which
encodes a tumor suppressor.

* Signaling link between folliculin, mMTOR pathway and cancer
susceptibility.

* The locus found first in canine genetic study (not human), but the
gene causes the human disorder Birt-Hogg Dube Syndrome

* Such pedigrees are unusual in canine studies, impossible to find in
human genetic studies, especially in cancer.

Jonasdottir et al., 2000 PNAS; Lingaas et al., 2003 Hum Mol Genet
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Schoenebeck, J.J. et al., 2012. Variation of BMP3 contributes to dog breed skull diversity. PLoS genetics, 8(8), p.e1002849.


http://paperpile.com/b/2To5ai/j8Ct

Further readings related to the journal club paper

Duchenne Muscular Dystrophy: Advancements Research in the Pipeline

FDA Approves First Gene Therapy for Treatment of Certain Patients with Duchenne Muscular
Dystrophy

Sarepta Therapeutics/Duchenne: A Rare Genetic Neuromuscular Disease

Uffelmann, E.. Huang, Q.Q.. Munung. N.S. et al. Genome-wide association studies. Nat Rev
Methods Primers 1. 59 (2021). https://doi.ora/10.1038/s43586-021-00056-9

Understanding QQ Plots
LOD SCORE

Ostrander, E.A., 2012. Both Ends of the L eash — The Human Links to Good Dogs with Bad
Genes. The New England journal of medicine, 367(7), pp.636—646.

Dog Genes Tell Surprising Tales - Dr. Elaine Ostrander



https://www.nationwidechildrens.org/family-resources-education/700childrens/2016/06/duchenne-muscular-dystrophy-advancements-research-in-the-pipeline
https://www.fda.gov/news-events/press-announcements/fda-approves-first-gene-therapy-treatment-certain-patients-duchenne-muscular-dystrophy
https://www.fda.gov/news-events/press-announcements/fda-approves-first-gene-therapy-treatment-certain-patients-duchenne-muscular-dystrophy
https://www.sarepta.com/disease-areas/duchenne-muscular-dystrophy
https://doi.org/10.1038/s43586-021-00056-9
https://doi.org/10.1038/s43586-021-00056-9
https://library.virginia.edu/data/articles/understanding-q-q-plots#:~:text=A%20QQ%20plot%20is%20a,truly%20come%20from%20normal%20distributions.
https://www.genome.gov/genetics-glossary/LOD-Score#:~:text=An%20LOD%20(short%20for%20%E2%80%9Clogarithm,likely%20to%20be%20inherited%20together.
https://www.nejm.org/doi/full/10.1056/nejmra1204453
https://www.nejm.org/doi/full/10.1056/nejmra1204453
https://www.youtube.com/watch?v=yuTHt5-pgGI

Zebrafish #«<, a tran

4

?

The zebrafish is a member of the
minnow family of fish.

The zebrafish embryo is transparent,
it develops outside of its mother, and
its development from eggs to larvae
happens in just three days.

Easy to maintain. Not very
susceptible to disease;

20 - 200 offspring in a single
breeding;

Good model for chemical genetics
approaches for drug screen.

roy’;nacre’- (casper)

White, R.M. et al., 2008. Transparent adult zebrafish as a tool for in vivo
transplantation analysis. Cell stem cell, 2(2), pp.183—-189.


http://paperpile.com/b/2To5ai/zZ69
http://paperpile.com/b/2To5ai/zZ69

Zebrafish model for bone marrow transplantation

Chemical Screen For Enhancers of Engraftment

Nature 2015

To(B-actin:GFP) BE2E> B0 Red GloFish®
v v

Marrow Marrow
550
chemicals \L : \L
Incubate with
!:_.::'.::.:f . chemicals No treatment
o v Mix = v
SN Green:Red &
20k/80k
\L 4wpt
\ D\;@ Increasergd
. ) TN =) =79 green to
L ﬁ % ratio

220
transplants/day

GREEN lIGHTF[]HTHA \SPLANTATION

nt of ster

AGHCATURE HOMVERSITY MAMINATERWLS

FARMING ENGAGE, COMPLEX DNA
TOMORROW DON'T RENEGE STRUCTURES

I mate maonitar from space fe nanascale
(e PCES AN £ 403 PACES 412 & 401




Zebrafish model for cancer metastasis

Readout: growth or
dissemination and metastasis

Local engraftment

. ‘}_
Single metastasis - 3> 2
~200 cells » o’ g
" R §

White, R., Rose, K. & Zon, L., 2013. Zebrafish cancer: the state of the art and the path
forward. Nature reviews. Cancer, 13(9), pp.624—636.


http://paperpile.com/b/2To5ai/D0XT
http://paperpile.com/b/2To5ai/D0XT

Mouse lemur &

& Mouse lemurs are the smallest primates that are about twice the size of
a mouse and live exclusively on Madagascar;

Genetic diversity in wild populations;

Closely resemble human physiology.

Ho, C.L.A,, Fichtel, C. & Huber, D., 2021. The gray mouse lemur (Microcebus murinus) as a model for
early primate brain evolution. Current opinion in neurobiology, 71, pp.92—99.


http://paperpile.com/b/2To5ai/bUO8
http://paperpile.com/b/2To5ai/bUO8

The Mouse Lemur, a Genetic Model Organism for
Primate Biology, Behavior, and Health

Camille Ezran,** Caitlin J. Karanewsky,**' Jozeph L. Pendleton,*-* Alex Sholtz,**

Maya R. Krasnow,*:* Jason Willick,** Andriamahery Razafindrakoto,* Sarah Zohdy,*

Megan A. Albertelli,** and Mark A. Krasnow*-*:2

*Department of Biochemistry, THoward Hughes Medical Institute, and **Department of Comparative Medicine, Stanford
University School of Medicine, California 94305, *Department of Animal Biology, Faculty of Science, University of Antananarivo,

Antananarivo 101, BP 566, Madagascar, and §School of Forestry and Wildlife Sciences and College of Veterinary Medicine, Auburn
University, Alabama 36849



The Mouse Lemur, a Genetic Model Organism for
Primate Biology, Behavior, and Health



http://www.youtube.com/watch?v=0JEVkjFI6As

Ethics

e Diseased animals breed for research purposes;

e Protocols and guidelines to manage pain and
suffering of animals;

e Improve veterinary medicine;

e The most used animal models are what we feel
comfortable killing in mass.






http://www.youtube.com/watch?v=LXLQaVgCP_Q

Summary

e Different animal models offer different things;

e Understand the model systems;

e Clarify your question and pick a model that would help you
address the clinical need;

e Plan your experiments well.
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