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Introduction

Experimental animals
ENIMALS USED FOR EXPERIEMENTS
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DATA FROM: SIXTH REPORT ON THE STATISTICS ON THE NUMBER OF ANIMALS USED FOR EXPERIMENTAL AND OTHER:

SCIENTIFIC PURPOSES IN THE MEMBER STATES OF THE EUROPEAN UNION (2010)

Source http://www.slate.com/articles/health_and_science/the_mouse_trap/2011/11/the_mouse_trap.html
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Human vs mouse




Is mouse research to study inflammation
still useful”

But...




Choose your models wisely

Possible caveats...

* Caecal ligation and puncture = gold standard for sepsis?

Review | Cel

sssss

Cecal ligation and puncture:

the gold standard model for
polymicrobial sepsis?

Lien Dejager'?, Iris Pinheiro'?, Eline Dejonckheere’? and Claude Libert'?

! Department for Molecular Biomedical Research, Flanders Institute for Biotechnology (VIB), B9052 Ghent, Belgium
2 Department of Biomedical Molecular Biology, Ghent University, B9052 Ghent, Belgium

* Endotoxemia or TNF-induced shock kidney ischemia/reperfusion

LPS/TNF

i.p./i.v. injection P
‘ gl
* ischemie _reperfusion
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Possible caveats...

Choose your models wisely

o
* Endotoxemia
onilized Powders Detoxified Lipopolysaccharides
SR  Detoxified lipopolysaccharides are prepared by removal of the fatty acid
Lirarolsaccharides from ichia cof 0111:84 pusified by L3012-5MG portions of lipid A. The LPS is delipidized by alkaline hydrolysis and
gel-filtration chromatography L3012-10MG chromatographically purified. The resulting detaxified LPS has an
13012-25MG endotodn level ~10,000x lower than that of the parent LPS.
Lipapolpsaccharides from ichia colf 0111:84 purified by L3024-5MG
ian-exchange chromatageaphy L3024-10MG Reference:
L3824 PG Ding H. F., et al., Proteciive immunity induced in mice by detoxified Salmonella
hesaccharides from Escherichia coff 0127:88 purified by L3137-5MG lipopolysaccharide. 1. Med. Microbiol, 31, 95-102 (1990).
g.omm chromatograghy L3137-10MG
L3137 G W oM
Lipapokpsaccharides from Escherichia coff 0127:88 purified by L5024-10MG A . .
: Py from coli 0111:84 L:nz}s%
ichia colf 0128:812 purified by L2BB7-5MG ; - .
fhration '-"'I G Lipopolysaccharides from Eschenchia coli 0127:88 mﬁ
ichia colf 026:B6 purified by L2762-5MG ipopoh ides from ichia colf 05585 L9023-5MG
rmmm ﬂmﬁsﬂw L2762-10MG L9023-25MG
P ; . e e wopch from & lla enterica serctype L2525-25MG
papoly from ol 055:B5 purified by L2637-5MG yphi
gel-filtration cheomatography L2637-10MG
L2637-25MG
Li ides from ichia colf 055:85 purified by L4524-5MG H
omexhange chreanatogeaphy e t0ma Ready Made Solutions
I_PS £ LPS ! - - — - L4526-25MG Lipopolysaccharides Ready Made solutions are convenient reagents
;ﬂﬂmmﬁl;lﬁw il K235 funtifin] by g::::c provided as 0.2 pm filtered agueous solutions at a concentration of
- —— . . ired by AGh G 1 mg lipopolysaccharides per mi. The LPS used to prepare the solutions
phend artraction . ' LA26E-100MG have _been phenal-extracted and chromatographically purified by gel
Li ides from Kiebsiells pr ize purified by L1513-100MG firation.
aintasiniiiaiepel Mame  CatMe
o o et ! ginasa 10 Py Lipopolysacrharides fram Eschesichia cof 0111:84 @ 15293-2ML
L9143-100MG Ready Made solution
I inoza 10 L7015-10MG Linopolyssccharides from Eschenichis coli 012788 «E»  |S5e68-2ML
m&dbymhmtmmnm L7018-100MG Ready Made solution
Li ides from enterica serotype abortus equi  L1887-5MG Lipopolyzsccharides from Eschenthis cofi 02686 @ | 5543-2ML
purified by gel-filtration chromatography L1BE7-25MG Fieady Made solution
Li ides from enierica serotype entevitiis  12012-10MG Linopolysaccharides from Eschenichia coli 05585 A= | 5318-2ML
puri!'-d bygzmm'm L2012-25MG Ready Made soluti
from eniterica serotype enteritics LAT74-10MG
punrgd by m-mmge chromatography L4774-25MG
from S eniferica serotype minnesota L2137-5MG
punl':d byglvﬂnmdmnngqlq L2137-10MG
from 5 eniferca serotype typhimurium  L2262-5MG
punr:d by gelfiltration chromatography L2262-25MG
iddes from S typhoss purified by L2387-10MG .
r'ﬂvm cheomatography L2387-25MG S | g m a
Lipapol ides from Serratis purified by phenal  L6136-25MG




Possible caveats...

Choose your models wisely

o
* Endotoxemia
o Purity!
onilized Powders Detoxified Lipopolysaccharides
G  Detosified popojsaccharides are prepared by removal of the faty acid
SRS ichia coff 0111:84 purified by 13012-5MG portions of lipid A. The LPS is delipidized by alkaline hydrolysis and
| Mnﬂ' chromatograshy | L3012-10MG chromatographically purified. The resulting detoxified LPS has an
13012-25MG endotodn level ~10,000= lower than that of the parent LPS.
is coff 0111:84 purified by L3024-5MG
L3024-10MG Reference:
L3824 PG Ding H. F., et al., Proteciive immunity induced in mice by detoxified Salmonella
iz colf 0127:88 purified by L3137-5MG lipopolysaccharide. J. Med. Microbiol, 31, 95-102 (1950).
L3137-10MG
L3137 G W oM
is colf 0127-88 purified by L5024-10MG A . .
Py from coli 0111:84 an}sﬁ
i colf 0128:812 purified by L2BB7-5MG ; - .
G Lipopolysaccharides from Eschenchia ool 0127:88 mm
i colf 026:B6 purified by L2762-5MG P— s From ichia coli DS585 L9023-5MG
L2762 10MG L9023-25MG
. e e mopch from 5 lla enterica serctype L2525-25MG
colf 055:B5 purified by L2637-5MG tymhi
L2637-10MG
L2637-25MG
i colf 05585 purified by L4524-5MG H
e t0ma Ready Made Solutions
- - LARIA TN Lipopolysaccharides Ready Made solutions are convenient reagents
il K235 funtifin] by g::::a provided as 0.2 um filtered agueous solutions at a concentration of
. . AGh G 1 mg lipopolysaccharides per mi. The LPS used to prepare the solutions
. ' by LA26E-100MG have _been phenal-extracted and chromatographically purified by gel
prewmoniae puified by L1519-100MG filtration.
Mame  CatMe
gincsa 10 L9143-10MG . . L
| L9143 25086 Linopolysaccharides from Eschesichia coli 0111:84 @ L5293-2ML
L9143-100MG Ready Made solution
10 L7015-10MG Linopolyssccharides from Eschenichis coli 0127:88 «E»  |S5e68-2ML
P“""‘“"m"‘m | L7018-100MG Ready Made sohiticn
Li ides from enterica serotype abortus equi - L1887-5MG Lipopolyzsccharides from Eschenthis cofi 02686 @ | 5543-2ML
purified by gel-filtration chromatography L1BE7-25MG Fieady Made solution
Li des from enierica serotype entevitiis  12012-10MG Linopolysaccharides from Eschenichia coli 05585 @ [5418-2ML
pulil'ld bygamm'm L2012-25MG Ready Made soluti
from eniterica serotype enteritics LAT74-10MG
wnf-d by m-ma-nge chromatography L4774-25MG
from S eniferica serotype minnesota L2137-5MG
punl':d byFHInm chromatography L2137-10MG
from 5 eniferca serotype typhimurium  L2262-5MG
punr:d by gelfiltration chromatography L2262-25MG
ides from S typhoss purified by L2387-10MG .
r'-ﬂvm cheomatography L2387-25MG S | g m a
Lipapol ides from Serratis purified by pheral  L6136-25MG




Possible caveats...

Choose your models wisely

* Endotoxemia
o Purity!
* TCA(~2% RNA and ~10% denatured proteins)
* Phenol (60% RNA and <1% proteins)
* phenol-chloroform-petroleum ether (for rough strains)
» gelfiltration chromatography (10-20% nucleic acids & no proteins)
* ion exchange chromatography (<1% RNA and <1% proteins)
* +enzymatic removal of lipoproteins

| Triacylated




Choose your models wisely

Possible caveats...

* Endotoxemia
o Purity!
* TCA(~2% RNA and ~10% denatured proteins)
* Phenol (60% RNA and <1% proteins)
* phenol-chloroform-petroleum ether (for rough strains)
» gelfiltration chromatography (10-20% nucleic acids & no proteins)
* ion exchange chromatography (<1% RNA and <1% proteins)
* +enzymatic removal of lipoproteins
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variation in purity
= variation in inflammatory response!




Possible caveats...

Choose your models wisely

o
* Endotoxemia
o Source!
onilized Powders Detoxified Lipopolysaccharides
Detoxified lipopolysaccharides are prepared by removal of the fatty acid
irarolacchartdefircm ichia cof 0111:84 by L3012-5MG portions of lipid A. The LPS is delipidized by alkaline hydrolysis and
gel-filtration L3012-10MG chromatographically purified. The resulting detaxified LPS has an
13012-25MG endotodn level ~10,000= lower than that of the parent LPS.
Lipapolpsaccharides from ichia colf 0111:84 purified by L3024-5MG
ian-exchange chromatageaphy L3024-10MG Reference:
L3824 PG Ding H. F., et al., Proteciive immunity induced in mice by detoxified Salmonella
hesaccharides from Escherichia coff 0127:88 purified by L3137-5MG lipopolysaccharide. 1. Med. Microbiol, 31, 95-102 (1990).
g.omm chromatograghy L3137-10MG
L3137 G W oM
Lipapokpsaccharides from Escherichia coff 0127:88 purified by L5024-10MG A . .
: Py from coli 0111:84 an}s%
Lipapol ides from ichia colf 0128:812 purified by L2BB7-5MG ; - .
fhration G Lipopolysaccharides from Eschenchia ool 0127:88 mm
Lipopolysaccharidfs irom Excherich ol 026:86 purfied by L2762-5MG opeh icdes from Escherichia co 05585 L9023-5MG
gel-fih re— L2762-10MG L9023-25MG
P ; . e e mopch from 5 lla enterica serctype L2525-25MG
papoly from ol 055:B5 purified by L2637-5MG yphi
gel-filtration cheomatography L2637-10MG
L2637-25MG
Li ides from ichia colf 055:85 purified by L4524-5MG H
omexhange chreanatogeaphy e t0ma Ready Made Solutions
LARIA TN Lipopolysaccharides Ready Made solutions are convenient reagents
g!i-ﬂtmm i o 25 puaifind By g::::a provided as 0.2 um filtered agueous solutions at a concentration of
Mzim " " I AGh G 1 mg lipopolysaccharides per mi. The LPS used to prepare the solutions
by LA26E-100MG have _been phenal-extracted and chromatographically purified by gel
prewmoniae puified by L1519-100MG filtration.
e e Mame  CatMe
o o et ! ginasa 10 Py Lipopolysacrharides fram Eschesichia cof 0111:84 @ 15293-2ML
L9143-100MG Peady Made solition
P s from inoza 10 LI01E-10MG Lipopolyssceharides from Eschenichia coli 0127:88 A= | SEEB-ZML
purified by trichiomacetic acd extraction L7018-100MG Ready Made soltion
Li idegirom enterica 1 equ  L1BE7-SMG Lipopolyzsccharides from Eschenthis cofi 02686 @ | 5543-2ML
purified by s L1887-25MG Ready Made sokation
Li des from enierica serotype entevitiis  12012-10MG Linopolysaccharides from Eschenichia coli 05585 A= | 5318-2ML
puri!'-d byg:mm'm L2012-25MG Ready Made soluti
from eniterica serotype enteritics LAT74-10MG
wnf-d by m-ma-nge chromatography L4774-25MG
from S eniferica serotype minnesota L2137-5MG
punl':d byFHInm chromatography L2137-10MG
from 5 eniferca serotype typhimurium  L2262-5MG
punr:d by gelfiltration chromatography L2262-25MG
ides from % typhoss purified by L2387-10MG
gzmnm chromatograghy L2387-25MG
Lipapol ides from Serratis purified by pheral  L6136-25MG




Possible caveats...

Choose your models wisely

* Endotoxemia

o Source!
A~ ' ' ) e Conical (highly active) vs cylindrical shape
oligosaccharide (poor TLR4 activation)
unit
n — O-antigen =
SMiecessn Conleal Cylindrical

—

~— Core sugars

» Differential modifications (e.g.
Kdo phosphorylation, glucosamine modification,...)

Inner core —

— UeidA 5 Different biological effects!

Mashima & Fernandez, 2013




Possible caveats...

Mouse background!
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Possible caveats...

Mouse background!

* Sensitivity to inflammation depends on background!
C57BL/6 N and J substrains originated in 1951
1920 Little 0
1930 ‘ 20
40
1540 F —
- 4 — 60
1950 [ - [ ~ rl'l _I -
= 80
1960 i B 100
1970 120
1980 [ 150
160
1990
180
2000 = 2z egTsegRrzEr e aTrragkopFeyRe7355555553
“N” = National Institutes of Health colony
“)” =The Jackson Laboratory's substrain




Possible caveats...

Mouse background!

» C57BL/6N strain is significantly more resistant to lethal dose of LPS and TNF
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Vanden Berghe et al, Immunity, 2015




Possible caveats...

Differences in genetic background can also be useful...

Million years ago
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Mus spretus diverged from Mus musculus about 1.5 million years ago
= high degree of genetic polymorphisms




Possible caveats...

Differences in genetic background can also be useful...

* Mus spretus (SPRET/EI) vs Mus musculus (C57BL/6)
o SPRET/El mice = inbred strain of Mus spretus Dejager et al, Trends Genetics, 2009

Mus spretus Mus musculus

. STRET/El e - C57BL/6

o Many different phenotypes
o Resistance to TNF Staelens et al, PNAS, 2002
o Resistance to LPS Viahieu et al., PNAS, 2006
o Resistance against influenza A Vanlaere et al., Cytokine, 2008
o Resistance to Salmonella bacteria Dejager et al., Infect Immun, 2010
o CLP?




Possible caveats...

Differences in genetic background can also be useful...

* Forward genetics

Identification of Mapping & Discovery of
heritable phenotype positional cloning causative gene




Possible caveats...

Differences in genetic background can also be useful...

* Forward genetics

C57BL/6 (B/B) "ﬁﬁ X "ﬁﬁ SPRET/Ei (S/S)
2
F1 (8/S) @ X ﬁ C57BL/6 (B/B)
|

I | I | |
& & B O B
140 N2 backcross mice

|
v v

Phenotype Genotype




Possible caveats...

Differences in genetic background can also be useful...

* Forward genetics

140 N2 backcross mice

Parental Backcross

B S HB HB

LPS/TNF Phenotype? Genotype?

P LPS/TNF resistance Microsatellite markers
injection

| Linkage analysis |

B = C57BL/6
\l, S = SPRET/Ei
Chromosome 2 Chromosome X H = heterozygous

"
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Possible caveats...

Differences in genetic background can also be useful...

* LPS resistance?

* TNF resistance?

EMBO a8 ¥ I e
ici OPEN TRANSPARENT SOURCE Research Article
Molecular Medicine ACCESS PROCESS DATA Gilz protects against LPS

LPS resistance of SPRET/Ei mice is mediated
by Gilz, encoded by the Tsc22d3 gene on the
X chromosome

Iris Pinheiro®?3#, Lien Dejager™?, loanna Petta’?, Sofie Vandeuvyver™?, Leen Puimége™?,
Tina Mahieu™?, Marlies Ballegeer™?, Filip Van Hauwermeiren™?, Carlo Riccardi,
Marnik Vuylsteke®*, Claude Libert™*

¥ a EMBO

TRANSPARENT OPEN

Research Article PROCESS | AGCESS

Molecular Medicine

Glucocorticoid-induced microRNA-511 protects
against TNF by down-regulating TNFR1

Leen Puimége™, Filip Van Hauwermeiren'?, Sophie Steeland™?, Sara Van Ryckeghem®?,

Jolien Vandewalle™?, Sofie Lodens™?, Lien Dejager™?, Sofie Vandevyver*?, Jan Staelens™*",

Steven Timmermans?, Roosmarijn E Vandenbroucke** & Claude Libert>>"*




Possible caveats...

Be careful when using KO mice!

129 derived ES ¢
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Possible caveats...

Be careful when using KO mice!

potentially containing mutations

* The passenger gene problem = targeted gene is flanked by 129-derived passenger DNA

~400 genes
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* But what is the impact?

What js Impact of 129—den'ved passenger Mutationg
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Possible caveats...

Be careful when using KO mice!

* Comparative Genomics
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Possible caveats...

* Comparative Genomics

- B

Filtering on predicted

protein sequence alterations
yielded
949 indels
446 SNPs

affecting 1084 genes

x 3
H
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Possible caveats...

Be careful when using KO mice!

* How many MGI KO mice might be carrying passenger mutations?

Genetic distance -10cM -5cM -1cM 0 +1cM -5ecM +10cM
1 | 1 1 1 ] 1
1 T L) 1

~40genes

~ 200 genes —— [E—
~ 400 genes

2434 Unaffected KOs 5735 KOs with
29% 1-10 passenger mutations
64%

51 KOs with
= 20 passenger mutations
1%

509 KOs with
11-20 passenger mutations
6%




Possible caveats...

Be careful when using KO mice!

-O-WT
-0-Casp11*/-
-9 Casp11--
-e-Casp1/11 dKO
@ Casp1”-Casp11T9
100
. 801
-
- 001
©
=
& 40-
= )
? 20-
O ] ] 1 1
0 20 40 60 80 100

Hour

* Inactivating 129-derived Caspase 11 passenger mutation

caspl

caspll

Caspl1 deletion provides
resistance to LPS-induced lethal shock

Kayagaki et al., Nature, 2011




Possible caveats...

Be careful when using KO mice!

* Other KOs affected?

Gene ENSMUSGID  Tofal Gene ENSMUSGID  Tofal Gene ENSMUSGID ~ Total
symbol (ensmuscoooono)  Ne of KOs symbol (Ensmuscooooon)  Ne of KOs symbol (ENsMuscoooooo)  Ne of KOs
Alkbh8 25899 1 Trpch 31997 1 Dnmt1 04099 3

Gucy1a2 41624 1 Pgr 31870 5 S1pr2 43895 3

Griad 25892 7 Mtmr2 31918 2 Icam? 37405 4

Casp1* 25888 2 Kdm4d 53914 1 Icam4 01014 1
‘ Casp11 33538 2 Piwil4 36912 2 Tyk2 32175 2
Casp12 25887 2 Futd 49307 1 Pdeda 32177 2

Pdgfd 32006 1 Mre11a 31928 1 Iif3 32178 1
Mmp13 50578 2 Gpr83 31932 2 Carm1 32185 1
Mmp12 49723 1 [zumo1r 31933 1 Smarcad 32187 1
Mmp3 43613 1 Panx1 31934 2 Ldir 32193 1
Mmp1a 43089 1 Hephl1 31936 1 Gm6484 47822 1
Mmp10 47562 2 Mtnr1b 50901 2 Rab3d 19066 1
Mmp8 05800 2 Fat3 74505 1 Epor 06235 5
Mmp27 70323 1 Mbd3I2 47508 1 Elavi3 03410 1
Mmp20 18620 1 Mbd3I1 38691 1 Ecsit 66839 1
Mmp7 18623 1 Muc16 32134 2 Acp5 01348 1

Tmem123 50912 2 Pin1 32171 1 Bmper 31963 2

Birc2* 57367 2 Col5a3 04098 1 Npsr1 43659 1

Birc3 32000 2 Rdh8 53773 1 Dpy1912 85576 1

Yap1 53110 2 Angptl6 38742 1 Tbx20 31965 1




Possible caveats...

Be careful when using KO mice!

 Other KOs affected? -
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Possible caveats...

Be careful when using KO mice!

* Other KOs affected?
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g 60 7 - Mmp13C™
D 40 4 O Mmp13C
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Possible caveats...

Be careful when using KO mice!

* Webtool = Me-PuMaFind-It

Vanden Berghe et al, Immunity, 2015

PASSENGER MUTATIONS FINDER

Me-PaMuFind-It

The Me-PulaFind-i web tool allows scientists to easily get a list of potential passenger mutations present in any 128-derived transgenic mouse. To start a
search with the "Me-PaMuFind-It' tool, the user simply has to enter a gene symbol and choose the number of backcrosses. Mext, the user will be given

information that can be subdivided in four main parts:

1. general information about the entered gene

2. list of genes containing 128-derived protein coding variants that affect the entered gene

3. list of genes containing 128-derived UTR and upstream variants that affect the entered gene

4_list of genes that are affected by the entered gene in case it contains one or more 129-derived protein coding variants

splice donor
Skb upstream 5 prime UTR splice acceptor 3 prime UTR
—
stop gained inframe insertion stop lost
frameshift inframe deletion
coding sequence
Thig web tool iz based on that were by The Trust Sanger Institute (Keane et al., 2011}, verzion 3. The predictions made are

indicative and should stil be verified experimentalty.

Tom.VandenBerghe@irc.vib-ugent. be and Peter. Vandenabeele@irc.vib-ugent be for 4
Paco. Hulpisu@irc.vib-ugent be and Lissbet Martens@irc. vib-ugent. be for

Variants in strain BL&MN: (EHEN)

Search for variants:

of Current value: 10
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Usefulness!

Detailed analysis possible of ‘difficult to reach’ organs

* Choroid plexus

Supenor SIQUAISIUS s rachnoidal granulations

epiplexus cell

Demeestere et al., DDT, 2015
Demeestere et al., BBI, 2015




Usefulness!

Detailed analysis possible of ‘difficult to reach’ organs

* Blood cerebrospinal fluid barrier
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