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Source http://www.slate.com/articles/health_and_science/the_mouse_trap/2011/11/the_mouse_trap.html 
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Is mouse research to study inflammation 
still useful? 

YES! But… 



Possible caveats… 
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Choose your models wisely 

i.p./i.v. injection 

LPS/TNF 

• Caecal ligation and puncture = gold standard for sepsis? 
 
 
 
 
 
 
 
 
 
 
• Endotoxemia or TNF-induced shock            kidney ischemia/reperfusion 

ischemia reperfusion 
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Choose your models wisely 

• Endotoxemia 

Sigma 

LPS ≠ LPS! 
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Choose your models wisely 

• Endotoxemia 
o Purity! 

 
 

Sigma 
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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) 
• gel filtration chromatography (10-20% nucleic acids & no proteins) 
• ion exchange chromatography  (<1% RNA and <1% proteins) 
• + enzymatic removal of lipoproteins 
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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) 
• gel filtration chromatography (10-20% nucleic acids & no proteins) 
• ion exchange chromatography  (<1% RNA and <1% proteins) 
• + enzymatic removal of lipoproteins 

variation in purity  
= variation in inflammatory response! 
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o Source! 
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Choose your models wisely 

• Endotoxemia 
o Source! 

• Conical (highly active) vs cylindrical shape 
(poor TLR4 activation) 
 
 
 
 
 
 
 

• Differential modifications (e.g. 
phosphorylation, glucosamine modification,…) 
 
 

> Different biological effects! 

Mashima & Fernandez, 2013 
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Mouse background! 

129 
C57BL6 
DBA/2 
DBA/1 
BALB/c 
FVB 
CBA 
... 
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Mouse background! 

• Sensitivity to inflammation depends on background! 
C57BL/6 N and J substrains originated in 1951 

“N” = National Institutes of Health colony 
“J”  = The Jackson Laboratory's substrain 
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Mouse background! 

• C57BL/6N strain is significantly more resistant to lethal dose of LPS and TNF 

Vanden Berghe et al, Immunity, 2015 
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Differences in genetic background can also be useful…  

Mus spretus diverged from Mus musculus about 1.5 million years ago 
  high degree of genetic polymorphisms 
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Mus spretus 
STRET/EI 

Mus musculus 
C57BL/6 

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

 
 
 
 
 
 
 
 
 
 
o Many different phenotypes  

o Resistance to TNF Staelens et al, PNAS, 2002 
o Resistance to LPS Mahieu 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? 

Differences in genetic background can also be useful…  
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• Forward genetics 

 

Discovery of 
causative gene 

Mapping & 
positional cloning 

Identification of 
heritable phenotype 

FORWARD GENETICS 

Differences in genetic background can also be useful…  
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• Forward genetics 

 

X   

X  C57BL/6 (B/B) F1 (B/S) 

SPRET/Ei (S/S) 

Phenotype 

C57BL/6 (B/B) 

140 N2 backcross mice 

Genotype 

Differences in genetic background can also be useful…  
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• Forward genetics 

 

Phenotype? 
LPS/TNF resistance 

B    S    H    B     H   B 

B = C57BL/6 
S = SPRET/Ei 
H = heterozygous 

Parental   Backcross 

140 N2 backcross mice 

Genotype? 
Microsatellite markers 
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Chromosome 2 Chromosome X 

* 

** 

i.p.  

injection 

LPS/TNF 

Differences in genetic background can also be useful…  

Linkage analysis 
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• LPS resistance? 
 
 
 
 
 
 
 

 
 
 
• TNF resistance? 

Differences in genetic background can also be useful…  
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Be careful when using KO mice! 

129 derived ES cells 

Mouse  
blastocyst 

Introduction  
target vector 

Modified ES cells 

Inject C57Bl6 
blastocysts with 
modified ES cells 

Implant  
blastocyst in  
pseudopregnant  
mother 

Chimeric progeny 

+/+ 

+/+ 

-/+ 

-/+ 

x 

x 

F1 

129 Coisogenic strain 

+/+ 

+/- 

-/- 

-/- 

x 

F2 

-/- 

-/- 

-/- 

x 
+/+ 

+/+ 

-/+ 

-/+ 

x 

F1 

+/+ 

+/- 

-/- 

C57BL/6 

x 

10xBC to C57BL/6 

+/+ 

+/- 

+/- 

+/- 

Congenic strain 
99,9% C57BL/6 
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Be careful when using KO mice! 

- 1 cM - 10 cM + 10 cM + 1 cM 

0.91 

0.63  

~ 40 genes 

~ 400 genes 
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- 5 cM 

0.39  

~ 200 genes 

- 5 cM 

 
 
 
 
 
 
 

 
 

• The passenger gene problem = targeted gene is flanked by 129-derived passenger DNA  
potentially containing mutations 
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Be careful when using KO mice! 
• But what is the impact? 
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Be careful when using KO mice! 
• Comparative Genomics 

vs 
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Be careful when using KO mice! 
• Comparative Genomics 

Filtering on predicted  

protein sequence alterations  

yielded  

949 indels  

446 SNPs  

affecting 1084 genes  
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Be careful when using KO mice! 
• How many MGI KO mice might be carrying passenger mutations? 
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Be careful when using KO mice! 
• Inactivating 129-derived Caspase 11 passenger mutation 

91%  

63%  

casp1 

casp11 

Casp11 deletion provides  
resistance to LPS-induced lethal shock 

Kayagaki et al., Nature, 2011 
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Be careful when using KO mice! 
• Other KOs affected? 

91%  

63%  
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Be careful when using KO mice! 
• Other KOs affected? 
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Be careful when using KO mice! 
• Other KOs affected? 
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Be careful when using KO mice! 
• Webtool = Me-PuMaFind-It 

http://me-pamufind-it.org/ Vanden Berghe et al, Immunity, 2015 

http://me-pamufind-it.org/
http://me-pamufind-it.org/
http://me-pamufind-it.org/
http://me-pamufind-it.org/
http://me-pamufind-it.org/
http://me-pamufind-it.org/


Usefulness! 
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ss! Detailed analysis possible of ‘difficult to reach’ organs 
• Choroid plexus 

choroid plexus 
Demeestere et al., DDT,  2015 

Demeestere et al., BBI, 2015 



Usefulness! 
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ss! Detailed analysis possible of ‘difficult to reach’ organs 

Nanosight 

• Blood cerebrospinal fluid barrier 

Balusu et al., under review 
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