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Environment of our mice in the German Mouse Clinic 



Lifetime Study 

o Animal model for a better understanding of low dose radiation effects 

o Dose-response relationship 

o Biological mechanisms 

o Life long examination of the ocular lens, a radiation-sensitive tissue  

o Gender differences 

o Consideration of genetic susceptibility 

 



rco015 mutant mice 

het hom wt 9 months - identified in an ENU-mutagenesis screen  

 

- Background: C3HeB/FeJ-Pde6brd1 
 

- Recessive Phenotype: reduced coat, 
small eyes, lamellar cataract, 
homozygous females are sterile 

 

        Ʒ Cataract only in homozygous mutants 

- Linkage to chromosome 7  (gene rich region) 

 

- Exome Sequencing: T->C  transition in Ercc2 
 

- Confirmation of Ercc2 mutation  



Ercc2 

Mutation: exon23, 2209 T->C, Ser737Pro 

Ercc2 excision repair cross-complementing rodent repair deficiency, complementation group 2 

other names: XPD, RAD3 

23 exons, mRNA: 3,578 bp; protein: 760 aa 

Functions: 

- DNA / RNA  helicase activity 

- Interaction with TFIIH – dual role  

     in transcription and DNA repair (NER) 

Associated diseases: 

- Xeroderma Pigmentosum 

- Trichothiodystrophy 

- Cockayne Syndrome 

Lehmann AR (2001) Genes Dev. 15:15-23 



Eye examinations 

Scheimpflug Imaging Optical Coherence Tomography (OCT) 
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Eye phenotype in homozygous rco015 mice 
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Imaging 

rco015 hom, 2 months 

Ocular lens:  

nuclear and cortical cataract 



Lifetime Study – breeding scheme  

B6C3F1 
wild-type mice 

B6RCF1 
rco015 heterozygous mutants 

C57BL/6J  x  C3HeB/FeJ C57BL/6J  x  rco015 (C3HeB/FeJ) 

ǁ ǀ ǁ ǀ 

Pde6bhet – no retinal degeneration Pde6bhet – no retinal degeneration 

Ercc2het – no obvious rco015 phenotype 



Eye examinations in sham irradiated mice, 4 months p.i. 

B6C3F1 
wild-type mice 

B6RCF1 
rco015 heterozygous mutants 
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Lifetime Study – irradiation groups 
 
- whole body irradiation (Co60) at the age of 10 weeks 

- Dose rate: 0.063 Gy/min 

- wild-type and heterozygous mutant hybrids 

- male and female mice 

4 groups of mice: ǁ B6C3F1 (wt) 

  ǀ B6C3F1 (wt) 

  ǁ B6RCF1 (het mut) 

   ǀ B6RCF1 (het mut) 

dose groups:  0.5 Gy 
  0.125 Gy 
  0.063 Gy  
   0 Gy (sham irradiation) 



Lifetime Study

Start: 15. April 2013
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months 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

E controls (0 Gy), 28 (4x7) mice 24 months +4
24mos: 28 (7 mice per group)

E 0.5 Gy, 76 (4x19) mice 24 months +4
24mos: 76 (19 mice per group)

E controls (0 Gy), 24 (4x6) mice 24 months
24mos: 24 (6 mice per group)

E 0.125 Gy, 76 (4x19) mice 24 months +4
24mos: 76 (19 mice per group)

E controls (0 Gy), 24 (4x6) mice 24 months
24mos: 24 (6 mice per group)

E 0.063 Gy, 76 (4x19) mice 24 months +4
24mos: 76 (19 mice per group)

E controls (double) (0 Gy), 32 (4x(4x2)) mice
4h: 8 mice (2 per group)

24h: 8 mice (2 per group)
12mos: 8 mice (2/grp)

18mos: 8 mice (2/grp)

E 0.5 Gy, 64 (4x(4x4)) mice
4h: 16 mice (4 per group)

24h: 16 mice (4 per group)
12mos: 16 mice (4/grp)

18mos: 16 mice (4/grp)

E controls (0 Gy), 16 (4x(4x1)) mice
4h: 4 mice (1 per group)

24h: 4 mice (1 per group)
12mos: 4 mice (1/grp)

18mos: 4  mice (1/grp)

E 0.125 Gy, 64 (4x(4x4)) mice 
4h: 16 mice (4 per group)

24h: 16 mice (4 per group)
12mos: 16 mice (4/grp)

18mos: 16 mice (4/grp)

E controls (0 Gy), 16 (4x(4x1)) mice
4h: 4 mice  (1 per group)

24h: 4 mice (1 per group)
12mos: 4 mice (1/grp)

18mos: 4  mice (1/grp)

E 0.063 Gy, 64 (4x(4x4)) mice
4h: 16 mice (4 per group)

24h: 16 mice (4 per group)
12mos: 16 mice (4/grp)

18mos: 16 mice (4/grp)
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Longterm effects (304 mice) 
Å Scheimpflug – monthly 

Å OCT – every 4 month 

Å Behaviour  tests – 4, 12 and 18 

months p.i. 

Å Blood sampling – every 2 months 

Å Organ sampling 24 months p.i. 

Organ sampling  (256 mice) 
Å 4, 24 h, 12 and 18 months p.i. 

Å Systemic effects 



Organ sampling 

Organs Total no. of samples 

Blood / Plasma 664 

Eye (Lens, Retina) 120 eyes, 40 lenses 

Brain 320 

Heart 320 

Intestine  
(Colon prox/mit/ dist, Jejunum, Duodenum) 

320 

Lung 320 

Liver 320 

Spleen 320 

Kidney 320 

Thyroid 320 

Oesophagus 320 

Bone marrow (Femur) 160 

Pankreas 320 

Tail tip 576 



Eye examinations in 0.5 Gy irradiated mice, 4 months p.i. 
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B6RCF1 
het mut 
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Lens density 
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months p.i. 

B6C3F1wt ǁ sham B6C3F1wt ǀ sham B6RCF1mut ǁ sham B6RCF1mut ǀ sham 

B6C3F1wt ǁ 0.5 Gy  B6C3F1wt ǀ 0.5 Gy B6RCF1mut ǁ 0.5 Gy B6RCF1mut ǀ 0.5 Gy 

SD 0.22 – 0.35 
SEM 0.049 – 0.078 
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